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EDITORIAL 


by LARRY MARSHALL 


GRASSROOTS 


J f you stand back and look at our 
hobby, one of the things that stands 
out is the diversity of ways in which 
people enjoy it. This cuts across many 
lines. Some people like to build model air- 
planes, flying rarely, if at all. Others are 
avid flyers, building only when necessary 
and then only as a means to an end In the 


R/C model preferences seem to 
run the entire gamut of possibili- 
ties. Right now, scale is very pop- 
ular, but sport planes are still 
flown by many people. Pylon rac- 
ing, unlimited racing, IMAC aero- 
batics, pattern, helicopters, etc. — all have 
their advocates. And, of course, there are 
nuts like me who try to do it all. In addition 
to these model choices are power-system 
choices, with guys using rubber, CO^, 
glow, gas, electric and even compressed 
air to power model aircraft. 

This variety lets people choose their 


feature in our magazine that will present 
single-page coverage, provided by you — 
the readers of the magazine. We won’t be 
able to publish all articles submitted to us, 
and we won’t be able to return photos. 

To consider your article for publication, 
we’ll need some good, crisp color pho- 
tos — preferably in slide form — 300 to 400 
words describing the event and, if it’s a 
competition, a table with information 
about the winners. We’re especially inter- 
ested in events that show some imagina- 
tion and that can provide others with ideas 
about how to have fiin in model aviation. 



ThiM array of IMAC’legal aircraft domonatratoa why IMAC /• bacomirtg so popular. 


middle of this dichotomy, however, are the 
majority: those who seem to like both 
building and flying. 

Some people like to compete, while 
others claim not to compete; but if you 
watch them at their flying field, they’re 
constantly competing with their peers — 
mine's bigger, mine’s prettier, mine’s 
faster, “I can fly better than you” — that 
sort of thing. In fact, there are a lot of these 
closet competitors in our hobby. 

Other people like to fly in an organized 
fashion but don’t like to compete. These 
are the folks who fill the ranks of IMAA 
meets and other rallies that are so popular 
around the country. Some flyers never fly 
anywhere but at their home field; they feel 
uncomfortable flying in front of crowds or 
with strangers. 

It’s also the case that model preferences 
vary a lot. Some folks like to fly conU*ol- 
line, be it stunt, scale, speed, or combat. 
Others prefer to fly free flight, with scale 
being very popular, though, so are the 
“old-time” free-flight planes. But others 
prefer heart-stopping climbs from gas- 
engine free-flight planes that flop out into a 
peaceful glide; the trimming challenges 
with this extreme flight envelope can at 
times even baffle the experienced. 


niche(s), have fun and hang out with others 
who have like interests. For a magazine to 
try and cover it all, however, is quite a 
challenge. We have limited space and lim- 
ited resources, but we do the best we can to 
provide as much diversity as possible. To 
accomplish this, we rely on articles sub- 
mitted by our readers. 

When it comes to coverage of events, 
however, we’ve got a dilemma. To cover a 
model aviation event in the way we at 
Model Airplane News typically do requires 
excellent photography, good text, inves- 
tigative reporting during the event and a lot 
of pages. There are several things that 
come from this. For the most part, we, the 
staff of Model Airplane Ne\i>s. cover most 
of the events, which limits the number that 
we can do (we can only be so many places 
at the same time); the need for pages 
means we can’t run very many coverages 
during the year. 

But we think model aviation is too 
diverse and too interesting to maintain that 
status quo. We need your help to cover 
those events that we are unable to attend. 
We feel we will be able to solve many of 
the problems I’ve outlined by doing event 
reporting that is different from our typical 
coverage. So, we're implementing a new 


Send your event coverage to us at Model 
Airplane News^ Grassroots Events, 100 
East Ridge, Ridgefield, CT 06877-4606. 

JOE NALL AND IMAC 

One of the ways that people are having fii^ 
these days is by building and flying IMAC 
models. IMAC brings scale and aerobatics 
together in a very interesting way, by hav- 
ing model pilots fly the maneuvers flown 
by full-scale aerobatics pilots. These 
sequences are determined by the 
International Aerobatics Club every year. 
Since virtually any scale aerobatic aircraft 
(Extras, Lasers, CAPs) is eligible for 
IMAC competition, it is quickly growing 
in popularity. 

Joe Nall was a friend of Pat Hartness 
who died tragically in a plane crash. Pat 
has dedicated his superb IMAA meet to 
his friend, and the quality of the meet 
speaks volumes about the quality of the 
men who inspire and manage it. It’s one 
of the larger fly-ins in the country, and 
Pat puts on an incredible show, making 
pilots and spectators alike feel at home. 
Gerry Yarrish brought back some great 
shots of the action, and he will tell you 
about this great event. 
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New products or people behind the scenes: my sources have been put on alert to get the scoop! In this cot- 
by CHRIS CHIANELLI ypfjp y^^*// new things that will, at times, cause consternation, and telepathic insults will probably be 
launched in my general direction! But who cares? It's you, the reader, who matters most! I spy for those who fly! 




H ighly regarded for their top-quality Vl 2-scale warbird kits, Air Kill now 
introduces this Hawker Sea Fury FBI 1, which joins the P-47D in the 
company's developing V^-scale line. Made following the same "careful 
attention to detail" philosophy as Air Kill's Vi2-scale kits, this larger Sea 
Fury is designed for .40-size engines and 
boasts excellent sport/scale flight characteristics, 
great slow-speed stability and all-around in-the- 
groove performance. 

All the wooden parts were designed with CAD 
accuracy and cut with laser precision. The kit 
includes: high-quality styrene cowl; scale- 
outline canopy; vacuum-formed scoops; 
detailed plans; 
and com- 
plete 
hardware 
package with 

Sig and Du-Bro items. Specs: 
wingspan — 49 inches; wing area — 474 square 
inches; weight — 4.5 to 6.5 pounds; engine 
required — .35 to .45 2-stroke, or .60 to .91 4-stroke. 

Air Kill Products, 14 Shady Lake Ct., Sacramento, CA 95834; (916) 425-9933. 


. . CJ3JX3J[inD 

Hawker 



Cadillac 

ofthe 

Slopes 


W ith Durable Aircraft 
(DAM) new 
^/r-scale Mustang 

slope glider, you can fly 
escort to the local hawks 

during their rodent inter- ^ 

diction missions. Made of ^ 

dent-resistant expanded 
polypropylene (EPP) foam, 
for 

the 

slope 

combat flying. According 

to the manufacturer, you can literally punch this plane, 
and the foam will rebound to its original shape. Simple 
assembly takes about 20 hours to complete, and the EPP 




surface is covered with iron-on film 
for a great looking semi-scale model. 
I V ^he Mustang in 7 to 10mph 

^ pounds of bal- 
last for penetration in high-lift condi- 
tions. Electric conversion is easy, 
and the kit can be ordered with an 
optional clear canopy for $10. Specs: 
wingspan — 65.5 inches; wing area — 
square inches; weight — 70 to 74 
ounces; airfoil — S3021. Watch for 
DAM’S Me 109 and T-33/P-80 kits! 

Durable Aircraft Models, 59 Matisse Cir., Aliso Viejo, 
CA 92656; (714) 362-9222. 
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You kiiew it Had to happen 
sooner or The Clancy Lazy 
M ^ ^ unique and popu- 

I V p ■ ■ lar design, it was only a matter 
W ^ of time before someone offered 

^ an autogyro version. Available 

vK as a deluxe conversion kit (with or 

^^0 ^0 without fuselage) from Autogyro ^ 

Co. of Arizona, this self-contained 
module simply replaces the wing on a standard Clancy 
Lazy Bee and does not require any re-balancing or radio 
changes. 

The kit includes a special prebent landing gear that facili- 
tates autogyro ROG-type ground operation. It also comes 
with: laser-cut parts; machined-Delrin head; laser-cut airfoil- 
shaped rotor blades; and complete setup, construction and 
flying manual. A "Gyro Bee" video offers additional informa- 
tion on setup, blade tracking, autorotation test spins, hand- 
launch/ROG takeoffs and dead-stick landings. 

If you don't have a Lazy Bee, a separate Clancy Aviation 
fuselage kit is available. At a disk loading of only 3.5 to 3.9 
ounces per square foot, the Gyro Bee floats and is especially 
suited to small-field operation. Power requirements: .15 to 
.25 2-stroke, .26 to .28 4-stroke; or electric motor producing 
2 pounds of static thrust. 

Autogyro Co. of Arizona, 3307 West Renee Dr., Phoenix, 
AZ 85027. 


as. 


umimia 



T LAST! O.S. now 
offers a .91 in the FX 
lineup; thank you. Like 
L the others in the line, 
the new .91 features: ABN technology (alu- 
minum piston with nickel-plated brass sleeve); 
twin ball-bearing-supported crankshaft; and 
twin-needle carburetor with a designed-for- 
safety, rear-mounted, high-speed needle valve. 
My only other information is that the engine 
appears to have a slight “over- square” design 
with a 1.1 97-inch bore and a 1. 083-inch stroke. 
Factory-stated practical rpm rating is 2,000 to 
16,(X)0, and weight without muffler is 19.42 
ounces. 

Great Planes Model Distributors, 2904 
Research Rd., Champaign, IL 61826-9021; 
(217) 398-6300; fax (217) 398-1104; website: 
www.greatplanes.com. 



Reid's Quality Model Products now offers an ideal solution to your fuel- 
filling needs. Fuel-lt — a machined-aluminum cap collar made of two 
parts — is attached to your engine cowl through a hole and secured with a 
nut from inside. Simply plug the cap into the end of your filler line to seal it, 
then plug the whole thing (cap and tube) into a cowl-mounted collar. The 
plug Is held securely by an O-ring. This Is not only a very neat-looking filler system, but It's also highly recommend- 
ed for engines with pressurized fuel systems, like the YS, because of its simple, airtight and leak-resistant seal. 

Reid's Quality Model Products, 30 Clifton St., Phelps, NY 14532; (315) 548-3779. 
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Bleriot III 


Faster and more powe 
than its predecessor the 
Slow Flyer, Hobby Lobby's 
new Bleriot ill can handle 
flying in a breeze. Like the 
Slow Flyer, it's 95-percent 
ready-built. Its large, high-lift, 

50-inch wing (wing area is 472 
square inches) is formed of flex- 
ible Novalight foam and has car- 
bon-rod reinforcement. Flying 
weight is about 1 1 ounces (4 
ounces more than the Slow Flyer). 

Powered by a 400-slze motor, the Park Flyer is 

also 70 percent more powerful 


than the Slow Flyer, and that's a major 
contributor to its improved light-wind capabilities. 

The airplane is extremely easy to fly and has about a 1 0-minute flight dura- 
tion on one charge. Designed for rudder, elevator and motor controls, flying 
in limited areas such as small parks, ball fields and backyards is what it does 
best; it turns quickly, takes off promptly and is durable and repairable. Rumor has it that the Bleriot III Park Flyer is 
also very reasonably priced. 

Hobby Lobby Inti., 5614 Franklin Pike Cir., Brentwood, TN 37027; (615) 373-1444; fax (615) 377-6948. 


PARK FLYER 



Commando 

Tools 


A n all- wood, MonoKote-covered, IMAA-legal, .scale model 
that fils in an average-size car and can be built in a few 
evenings ...? Now, this is something we need more of! 
Great Planes’ new */4-.scale SpaceWalker looks .scratch- 
built when finished, but it’s an ARF that requires only final as.sem- 
bly to gel it to the flightline. It looks beautiful, is built straight and 
iK M A A A ni- strong, flies like a SpaceWalker (like a 

IMAA ARF 


Space Walker 


Jet Model Products* new line of high- 
quality hand tools — the Commando line — 
includes files, drills, screwdrivers and 
small hammers. The tools fea- 
ture precision steel 
chucks, heat-treated 
alloy or hardened- 
steel bits and blades and 
non-slip finger-grip handles. 

Blades and drills may be stored in the 
handles — first-quality, compact field 
gear. 

Jet Model Products, 211 N. Mullen Rd., 
Belton, MO 64012; (816) 331-0356; fax 
(816) 331-3930. 


dream, of course) and 
is aerobatic. This very lightly wing-loaded design begs to be flown 
confidently close in and slow. What more could 1 ask for? OK; 
maybe an O.S. Gemini twin under the cowl; then I’d be 100 percent 
content. 

The kit includes: hand-painted ABS wheel pants and one-piece 
cowl; generous hardware package; heavy-duty, hand-welded landing 
gear; and adjustable engine mount. Specs: wing.span — 79 inches; 
wing area — 1,096 square inches; weight — 8 to 8.75 pounds; wing 
loading — 16.8 to 18.4 ounces/square foot; engine required — .61 to 
.75 2-slroke, or .70 to .9 1 4-stroke. 

Great Planes Model Distributors, 2904 Research Rd., 
Champaign, IL 61826-9021; (217) 398-6300; fax (217) 398-0008. 
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JktR^WAVES 

WRITE TO US! We welcome your comments and suggestions. Letters should be addressed to “Airwaves,’ Model Airplane News. 100 East Ridge. Ridgefield. CT 06877-4606; email man^irage.com Letters 
may be edited for clarity and brevity We regret that, owing to the tremendous numbers of letters we receive, we can not respond to every one. 



WHOSE IDEA WAS IT? 

Long ago, it was written by Donald 
Douglas of DC-3 fame that 
‘There’s a little Jack Northrup in 
every plane.” 

I read the article on the 
BWB-17 “blended wing’ 
test model, a reported 
concept of McDonnell 
Douglas, and real- 
ized that they are 
now espousing a 
concept that long, 
long ago was not only 
espoused by Jack Northrup 
but also developed by him, flown 
by him and proven in the XB-45 flying 
wing. Only the Odium powers 
(Convair/General Dynamics) — coupled 
with the “beholden” USAF — served no 
one by causing it to become a dead pro- 
gram. Now to see McDonnell Douglas 
getting kudos for an “amazing” concept 
causes this old-timer to raise a flag for 
truth. I worked for MAC; I know how 
adept they were (and still may be) at basi- 
cally co-opting another’s design, pasting 
on a new buzzword name and claiming it 
as their own, when in truth it is not totally 
so. The so-called “blended wing” BWB- 
17 is simply a fancy version of Jack 
Northrup’ s 1940s to 1960s basic flying 
wing technology; nothing more. 

At least Jack’s B-2 may prove and 
regain the points lost over 50 years ago 
when a highly viable, better-performing 
wing that could run rings around the B-36 
was destroyed through shady politics and 
power. 

I know whereof I speak, having an 
aerodynamics degree and having been in 
frontline aerospace since 1948. Just check 
your history and patents on flying wings; 
you’ll see. 

JOHN DEDEN 
Missouri City, TX 

John, you make some good points: it*s 
certainly the case that McDonnell 
Douglas didn V invent the flying wing 
and/or lifting body concept. I might take 
issue with your view that Jack Northrup 
did I wonder if he got some of his inspira- 
tion from the Burnelli model pictured 
here; a design by another guy who didn V 
get his fair share of the accolades: 
Vincent Burnelli. The fall 1996 issue of 



Flight Journal had an article con- 
taining considerable information 
about Mr. Burnelli 's efforts in the '30s 
and *40s titled **Saga of the Lifting 
Body/Flying Wing. ” As one of the 
leading designers of the *40s, it's hard 
to imagine that Jack Northrup was 
unaware of Burnelli' s work and that 
some of Burnelli's ideas weren't 
useful to him in designing the 
^ Northrup wings. LM 


GOOD PRODUCTS, 
BAD COMBINATION 

Having returned to this 
great hobby after 
some 30 years, I was 
taken with the Goldberg Extra 300 and 
just had to build it. When I was a kid, I 
built elastic-powered, tissue-covered mod- 
els, usually without any other finish. My 
Extra 300 is almost finished and is in the 
covering/finishing stage. But I’m having a 
problem with the fabric. 

My local hobby shop recommended 
that I use heat-shrinkable Sig Koverall 
with a Z-Poxy finishing resin as a filler. 
All went well until I applied the second 
coat of the finishing resin. The Koverall 
was perfectly stretched, and the first coat 
of resin had no adverse effect. The second 
coat of resin finished somewhat unevenly, 
though I did remove as much excess as I 
could. However, when I began to sand off 
the rough spots, I found that the fabric 
became loose wherever I sanded. This 
condition seems to vary according to the 
temperature in my shop. I believe that 
with the application of resin, the fabric 
should stabilize. I have not applied a sec- 
ond coat to the open areas of the wings as 
yet, and I hesitate to do so. As I have put a 
lot of effort — plus a lot of goodies — into 
this aiiplane, I would like to finish it prop- 
erly. Can you please find someone who 
may be able to suggest what I might be 
doing wrong? I will be ever so grateful if 
you can help. I have been reading your 
magazine for the last 10 years and have 
not come across an article on this particu- 
lar problem. 

SIDNEY ELKIN 
Montreal, Quebec, Canada 

I'm sorry to hear your sad tale. Modeling 
is supposed to be Jun, not frustrating, and 


I'm afraid bad advice has spoiled your 
day. Hopefully it hasn't permanently 
spoiled your model. Both Sig Koverall and 
Pacer Technology's Z-Poxy are super 
products, but they're not designed to be 
used together. 

Sig Koverall is a polyester fabric that 
is used in much the same way as you 
would use any of the shrinkable plastic 
coverings. You brush a glue (such as Sig 
Stix-it) onto the airframe to hold it in 
place. This glue is heat sensitive so you 
can tack the cloth to the framework and 
the cloth is shrinkable so you can shrink it 
up just like the plastics. It has the advan- 
tages of being very strong and puncture 
resistant and, since it has no glue on the 
back, it won 7 stick to itself. This makes it 
easier to apply than the plastic coverings, 
but you do need to prime and paint it. It's 
best used for covering airplanes that 
would normally be fabric covered and typ- 
ically, these have open -bay wings. 

You do not use epoxy resins on this 
fabric, however. Z-Poxy is an epoxy- 
finishing resin that is best used with fiber- 
glass cloth to produce a hard finish base 
on models with sheeted surfaces. It would 
work ideally on the fuselage of your 
Goldberg Extra 300 with 0.6- to 1. 0-ounce 
fiberglass cloth as the base. I typically 
thin Z-Poxy with alcohol when applying it 
and Just brush it on, working out any^ 
wrinkles in the cloth as I go. When you 've 
finished, you'll have a hard, smooth sur- 
face and be ready for primer. 

But the wings are not completely 
sheeted on your Extra 300. You could 
completely sheet the open area and then 
use the fiberglass/epoxy method of finish- 
ing, or you could apply Koverall, priming 
and painting it to match the fuselage. 

I'm sure you're asking, "What do I do 
with this mess I have?" but it's a little 
hard to say from afar. If the Koverall is 
largely loose on the airframe. I'd suggest 
you tear it all off and start over. In those 
places where it is stuck. I'm afraid you're 
faced with a sanding chore. 

Don't despair, though. You've gained 
some experience with a couple of superb 
products when it comes to forming a base 
for a painted finish. My personal prefer- 
ence for a plane like the Extra is to start 
with a fully sheeted aircraft and use 
Z-Poxy and a very light glass cloth as the 
base for the paint. LM 4* 
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A LOOK AT WHAT OUR READERS ARE DOING 


SEND IN 
YOUR 

SNAPSHOTS 

Model Airplane News is your 
magazine and, as alwa^. we 
encourage reader participa- 
tion. In ‘Pilot Projects, * we 
feature pictures from you— 
our readers. Both color slides 
and color prints are accept- 
able. We receive so many 
photographs that we are 
unable to return them. 

All photos used in this 
section will be eligible for a 
grand prize of $500, to be 
awarded at the end of 1998. 
The winner will be chosen 
from all entries published, so 
get a photo or two. plus a 
brief description, and send 
them in! 

Send those pictures to: 

Pilot Projects, Model Airplane 
News. 100 East Ridge. 
Ridgefield. CT 06677-4606. 



V4-SCALE 
90A 

Harris Swartz of 
Houston. TX. 
writes that this 
Ikon N’West 
Monocoupc is 
his first big-bird 
R/C project. 

Weighing in at 

17 pounds with a Zenoah G-38 in its nose, the model balanced perfectly and flies much like a uainer. 
Harris outfitted the plane with a mechanical door latch, brass tube empennage bracing and vacuum- 
formed wing attachment fairings. Using documentation from Bob Banka's Scale Research. Harris 
created the paint scheme with 21st Century fabric and paint and Model Graphics decals. 



’60S CLIPPED WING 

A. Lynn Lockrow of Auburn, 
AL. sent this photo of his 
scale Monocoupe N2347. The 
90-inch-span model weighs 27.6 
pounds ready to fly and uses a 
SuperTigre 4500 with a Syntec 
adjustable hub for power. 
Covering and trim are Ultracote, 
and the plane features a full 



AVRO VULCAN 


Alan W’alker of Derby, England, designed and spent four years building this Avro Vulcan 
out of balsa, ply, foam and fiberglass. The 121 -inch-span, 43.5-pound model can reach top 
speeds of more than lOOmph with its two O.S. .91 VRDF engines and Dynamax fan units. 


cabin interior with leather seats and 
detailed instrument panel. The N2347 
was one of the original seven factory 
clipped wings (the design's fuselage 
was later changed to the 90A style). 




GOLDEN 

ERA 

RACER 


This Howard 


DGA 5 Ike 


model was 


scratch-built 


from enlarged 
Henry Haffke 
plans by John 

Rugg of Courtenay. B.C., Canada. The 72-inch-span model weighs 15 pounds, uses a 
1.50 Saito 4-stroke for power and features plug-in wings, a fiberglass cowl and wheel 
pants and functional rigging. The decals are from FM Graphics. 


DECADES OLD P-47D 

Burt Gordon of Beverly. MA. sent this 
photo of his latest project — a P-47D 
Thunderbolt Top Flite kit. According 
to Burt, the kit languished in some- 
one’s basement or garage for more 
than 20 years before he bought it in 
1996. just after he got into the hobby. 
Two years later, he felt skilled enough 
to build it. The 47-inch-long. 60-inch- 
span mcxicl is finished in Hobbypoxy 
and powered by a Saito FA .91 S 
4-stroke and features functional flaps. 
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Pilot PROJECTS 


NAVY WACO 

Richard J. Slommel of Orlando, FL, sent 
this photo of his Ikon N’West UPF-7, 
which has a 73-inch span and weighs 15 
pounds dry. The model is covered in 
MonoKote with hand-painted details and 
is powered by a Moki 1.80 engine. Of 
the men who flew the full-size airplanes, 
Richard writes. “If you can imagine fly- 
ing up to an airship going 40mph and 
trying to hook onto the extended trapeze 
that hung underneath the hull of the air- 
ship ... those [flyers] were the top gun 
pilots of another time.” 


PT-19TAKES OFF 

This */4-scale Dynallite PT-19 was built by Harold 
Davidson of San Jo.se. CA. The model sports a 
spring-loaded tailwheel. a baffled Enya 120 
engine. Robail scale landing gear and wheels and 
Williams Bros, pilots and is finished in Super 
Coverite. Harold’s flying buddy Jim Patrick took 
the photo. Both pilots belong to the Santa Clara 
County Model Aircraft Skyport Club, which has 
several members who flew full-size PT-19s during 
WW II training. 

MR. MULLIGAN 

Barry McLean of Whittier. CA, built this U-scale 1935 Bendix 
and Thompson Trophy winner. A Zenoah 45 with CH Jumpstart 
powers the model, and nine servos control the flaps, standard 
controls and a remote kill switch. The model also has a detailed 
cockpit and dummy 9-cylinder radial engine, and it’s covered 
with 21st Century' fabric and Custom Graphics decals. 


DH MOSQUITO 

Tore Hansen of Drammen, Norway, built this DH 
Mosquito from a British Aerotech International kit and 
added retracts, flaps and a scale cockpit. The 10-pound, 
75-inch-span model also has all handmade markings. Tore 
writes that two O.S. .48 Surpass engines provide enough 
power for realistic flying and “play like an orchestra during 
the flight.” 






1 



SUPER DECATHLON 

Jeff Krotzer of Rockford, MN, 
built this Great Planes kit and 
covered it with 21st Century fab- 
ric. paint and decals. A 4-stroke 
Saito FA-80 turning a 13x6 pro- 
peller “provides more than 
enough power, and most flying is 
done around Vi throttle. The 
Super Decathlon does a nice job 
of aerobatics but is very easy to 
handle on landing,” writes Jeff. 
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Pratt & Whitney fun fly 

Inj LARRY MARSHALL 


TO HAVE A GREAT fun fly, whai do you need? You need a good place lo hold it; 
you need people lo organize it; and you need good weather. Pul these three things 
together, and modelers can have a lot of fun and put on a good show for spectators who just 
want lo enjoy a bit of vicarious modeling for an afternoon. When these three things come together. 


GRASSROOTS 



there are bound to be lots of smiles and possibilities for 
modeling folks to help promote our great hobby. These 
meets are the true “grassroots" of our hobby. 

And .so it was at the first fun fly at Renschler Field, a 
large facility associated with Pratt & Whitney in East 
Hartford, CT. Dennis Thibodeau was the organizer. He 
realized how great this field would be for model 
airplane meets because he and his buddies fly NEPRO 
pylon races there every year. This site has also been 
used for full-scale airshows, as the runways are 



SuperTIgn In the no 
Intent 

BOO at some time In t 


Rick Bell 

brought 

this 

Goidberg 
Bucket 
Jungmann 
along. It 
was pow- 
ered by a 
Saito ISO. 


general fly in event. There 
was a Sig 4-Slar 60, a couple 
of OV-lOs, a Learjet, a 
Bucker Jungmann, a Lanier 
Stinger, several trainers and 
even a helicopter. Everyone 
had fun. 4* 


long enough 
lo accommodate the large commercial 
airliners and fighter planes that use Pratt & Whitney engines. Pratt 
& Whitney management graciously worked with Dennis and pro- 
vided access lo the field for the fun fly. Dennis ran a great event, 
with “simple," “safe." and “fun" being the watchwords of the day. 
He added a nice touch by having the pilots park their aircraft near 
the spectator area so that people could gel close to them and see 
why we do what we do. 

I don't know whether I should credit Dennis or Pratt & 
Whitney for delivering the great weather, but the ingredients 
came together, and I and the other 20 registered pilots had a 
great time flying. The array of aircraft was pretty typical of a 



This brace 
of Uravitch 
OV-IOs put on 
a show with 
their solid 
flight charac- 
teristics and 
reliable engine 
performances. 
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Hints &K§NKS 


by JIM NEWMAN 


Model Airplane News vmV give a free one-year subscr^tion (or one-year renewal, ffyou already subscnbe) 
for each idea used in “Hints S Kk)lcs ' Send a rough sketch to Jim Newman c/o Model Airplane News. 100 
East Ridge. RKfgefield. CT 06877-4606. BE SURE YOUR NAME AND ADDRESS ARE CLEARLY PRINTED 
ON EACH SKETCH. PHOTO AND NOTE YOU SUBMIT. Because of the number of ideas we receive, we can't acknowledge each one. nor can we return 
unused material 





A SLICK STICK 

Here’s a neat, mess-free way to apply a fiberglass patch. 
Press the dry fiberglass onto the sticky side of a piece of 
transparent parcel tape (a), then roll the tape over (b) to 
mark the position of the patch, which will 
be transparent when wet. Stipple the resin 
onto the patch (c), then apply it to the 
damaged area (d) using the black marks to 
center it over the break. Squeegee out all 
the air bubbles from under the tape then, 
when the resin has fully cured, peel the 
tape off and you will find a smooth, slick 
patch that requires little or no sanding. 

Jerry Mindes, Provo, UT 


IN TOE 

It’s very difficult to adjust toe-in on sheet-metal or fiberglass 
landing gear* but smart use of Ernst tapered engine-mount 
thrust wedges solves this. Select wedges of the desired angle, 
then fit them as shown at (a) and (b), securing them with a 
drop of CA while you bolt in the axle (c). 

Eric Hofberg, West Chester, PA 


STRAIN RELIEF 

When you trim an over-long control horn, 
don’t throw away the cutoff piece. Reshape it into a 
useful strain-relief button, and place it under the fuselage top to 
prevent a snagged antenna from being tom out of the receiver. 

Jamshed fshrat. Rawalpindi. Pakistan 


WHACKER WHIZ 

Inexpensive and really smooth 
throttle linkages can be made out of 
0.080-inch ( 1 .9mm) weed- whacker nylon 
line and some l^-inch (3mm) nylon pressure 
tubing. Drill out an EZ connector with a no. 44 
drill bit for the throttle arm, use a 2-56 nut to cut a 
thread on the nylon line, then thread the line into 
the clevis. Andy suggests Polypenco Nylaflow 
tubing, but a Nyrod tube should work, too. 

Andy Levino, Irwin, PA 


fcruuard 


BAR CRAWL 

Make a pair of these expanding bars for your van or wagon and 
lay wings across them for traveling. Drill large-diameter dowel or 
square-section wood to accept a V4-20 blind nut (a)* making the 
hole deep enough to allow adjustment. Cut thick plywood (b) to go 
over the end of the bolt, then pad its face and the other end of the 
bar with foam mbber (c). Add wing nuts and a washer, pad the top 
with foam, then, when the bar has been fitted to your car, you can 
secure the wings with rubber bands. 


Harry Braunlich, Victor, NY 
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Hints & KINKS 
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HINGE HELPER 

Lock a Dremel slitting saw into your drill press, 
then lock the chuck at the correct height to cut 
hinge slits on the centerline of your stabilizer or 
wing trailing edge, etc. Keep your fingers well 
clear of the spinning saw blade; as 
small as it is, it can still nick 
your knuckles. 

Len Klebanoff, Richmond Hill, 

Ontario, Canada 


MARK UP 

Where you have 
insufficient height to 
clear a pushrod con- 
nector, you can resort 
to a 90-degree bend, 
installed as shown. Ron 

removes the setscrew, inserts — 

the wire, then uses a fine-point marker 
in.serted into the connector to make a dot on the 
wire that shows where to bend it Put the pliers’ jaws at the dot, and 
the bend comes out right every time. 

Ronald Motz» Akron, OH 


A NEW TWIST 

File and drill this little clevis twisting tool out of 
Vi6-inch (1.5mm) metal, glue it into a nice thick 
dowel handle, then u.se it 
to twist those hard-to-tum 
clevises onto the threaded ItT ' T.r’Z 
rod. The fatter the handle, 
the greater the leverage on the clevis. 

Eugene Zang, Centerville, VA 


ROUNDEL JIG 

To make RAF roundels, first 
draw these simple triangles, with 
lines AB and DE of any conve- 
nient length. Draw BC in 
the ratio 1:2:2, and you 
have the right propor- 
tions for the red, white 
and blue for any radius 
you pick. For the red 

and blue top-surface roundels, draw EF to the dimensions shown, and 
again, you will have the proper proportions. 

Eric Marsden, Homdean, Hants., England 

PUSH/PULL 

This quickly detachable push/pull is made using */i6-inch (1.5mm) and 1^2- 
inch (0.8mm) music wire that’s bound with soft wire and soldered. Here, it 
is used as a choke control that protrudes through the cowl. The rubber fuel 
line prevents it from vibrating against the cowl, and a wheel collar makes a 
convenient knob. 

Frank Burchardt, Carlsbad, NM 


PUNCH OUT 

Use a hobby blade to sharpen the 
inside edge of brass tubes, then 
glue those tubes into dowel han- 
dles. By pressing the tubes onto 
old playing cards, you can cut 
neat concentric circles and pro- 
duce some very nice fiberboard 
washers, which everybody needs 
at one time or another. Peter rec- 
ommends Bicycle playing cards 
for raw material. 

Peter Strayer, Clearwater, FL 
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16 *** Annual Joe Nall Memorial Fly Ir 




Top: Arnold Marcus from Orlando, FL, beat up the sky 
with his impressive Ziroti P-38 Lightning. Brison Sachs 
3.2 engines power the model, which is covered with fi 
chrome Ultracote Plus stick~on film and has Robart 
retracts and a JR 6103 radio. Bottom left: how*s this 
for a big Lazy Bee! Built by Mark Davidson of Qraenville, 

SC, this **Super Bee** Is four times larger than the 
Clancy Aviation standard-wing model and has a 

17-foot wingspan. 

The model weighs 60 

pounds and is pow- 
ered by an Air Hobbies 
9.6c/ engine. Bottom 
right: Bill Steffes 
/a Schenectady, MY, 

A%- came down to show 

oft hU b,mutUul. 
V4-#«ilc AT-6 Tezan. 5 
’ Built from enlarged § 

Zlroll plans, Blirs | 
model is powered by ^ 
a Quadra 100 that*s 5 
equipped with an ^ 

' electric starter. 



by GERRY YARRISH 



Texans taxi out for the warbird formation flight. 









HELD EVERY YEAR in Greenville, SC, on the weekend after Mother's Day, the Joe Nall 
Memorial Giant-Scale Fly In is an event that has become synonymous with quality and 
exemplary effort. Celebrating its 16th birthday, the Joe Nall Fly In, with its 3,000x400-foot, 
putting-green-smooth runway, is considered by many to be the Oshkosh of giant scale. 


Pat Hartncss is the man behind the Joe Nall Fly 
In. and with the help of his many friends and R/C 
buddies, he has literally turned his front yard into 
one of the best flying fields you’ve ever seen. Yes, 
that 3,000-foot -long runway is part of Pat’s front 
yard! The rest of his property includes a beautiful 
campground, two huge ponds and the headquar- 
ters for Pat’s manufacturing and development 
business, Hartness Inti. 

Back at the flying field, there is ample parking 
for several hundred vehicles and trailers, a cen- 


trally located gazebo that's used as K/C IIQ, a 
large aircraft hangar and an attached, well- 
appointed workshop. Pat opens his hangar doors 
and takes his beautifully restored, full-size air- 
craft out to make room for the many models that 
need overnight storage and charging. His work- 
shop is always available for the not-so-lucky mod- 
elers, and there are lots of tools and supplies on 
hand for various repairs. To say that Pat greets 
the many R/C flyers who attend his event with 
open arms would be an understatement. 





oe Nall Memorial 


Top left: Tony the Tiger 
sayst “The Joe Natl Fly In is 
gr-r-reaf/" Top right: Mike 
Haspas brings his P-47 
Thunderbolt in for a land- 
ing after strafing the run- 
way. Above: Randy Smith 
of Atlanta, GA, flew this 
great-looking ^U-scale S.E. 
Sa. It*s powered by a 
Zenoah C-38 and covered 
with Super Shrink Coverite 
and dope; nice flier. Left: 
the work of Miles Reed, 
this 1 -800-Collect Special 
Is powered by a DAB 5.1d 
gas engine. 


Above left: Jim Wilkin- 
son's FW-190A-8 takes 
off for another sortie 
over Greenville. Powered 
by an O.S. 300 and fea- 
turing scratch-built scale 
retracts, the 190 earned 
Jim a sixth-place win In 
Expert at the 1998 Top 
Gun invitatiortal. Above: 
no, thaVs not Delmar 
Benjamin; iVs Andreas 
Gietz of Germany flying 
his ^/3-scale Gee Bee 
Model R-1. The huge 
golden-age racer is pow- 
ered by a Siedel radial 
engine. Right: time to 
make some noise. 


Dropped by Mac Hodges* B-29, this miniature Bell X-1 is piloted by Don Stevens. 
When he lights the “candle,” the little orange sound-barrier buster rockets back 
up to altitude. Very impressive. 
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The Joe Nall Fly In is open to AMA mod- 
elers and their guests, but the event is closed 
to the general public. With all of its refine- 
ments, Hartness Field is a country park 
setting, and Pat has found that R/C’ers tend 
to keep his property clean and litter free and 
are always willing to cooperate when things 
need to be done. 

Folks start coming in 
as much as a week 
early, and many set 
up camp for the dura- 
tion. By Friday, the 
flightline is wall-to- 
wall planes. 

A separate section, 
closer to the main 
gale, is set aside for 
vendors. An amazing 
barbecue is held in 
Pat’s backyard on 
Saturday night. 1 am 
absolutely astounded 
at how quickly Pat 
and his wife, Mary 
Lou, feed everyone 
... would you believe more than 
1,000 folks in about 40 minutes? 

Pork, chicken, slaw, baked beans, 
shrimp, bread and beverages make 
it a meal you don’t walk away from 
hungry; just remember to bring a 
folding chair. 


Mike Gregory and announcer Bob Sadler 
kept everything running smoothly, and 
diehard fliers weren’t disappointed with 
the amount of flight time they got. 

There’s an airshow at noon every day, 
and that alone is worth the trip. This year, 
the show started off with an impressive 
demonstration flight 
of a FiberClassics* 
’/3-scale Gee Bee 
model R-1 flown by 
Andreas Gietz of 
Germany. The Gee 
Bee was powered by 
the new Siedel 7- 
cylinder radial engine 
and .sounded like an 
airborne Harley! 
Speed and power 
were awesome, as 
Andreas did a good 


IN THE AIR 

Though the event is a low-pressure, 
anyone-can-come, giant-scale fun 
fly, the weekend is punctuated with the 
unusual, and some really exciting flying 
takes place. Many well-known modelers 
show up at Hartness Field just to relax and 
have fun. It’s that “having fun” part that 
makes the event so successful. 

The field has six flighllines, and this 
year, there were over 500 registered pilots 
and some 1,500 models on display. CD 


Left a 1930s era Mitsubishi ASM streaks skyward in defense of the 
airstrip as Allied fighters zoom overhead! Below: built from Model 
Airplane News plans (no. FSP03841), this Cobra double gull-wing 
biplane Is piloted by C. R. Price. Spanning 76 Inches, the model Is a 
Dan Santich design. 


imitation of Delmar Benjamin’s full-size 
airshow, complete with slow and 4-poinl 
rolls; very impressive! 

The next act was a fun-to-walch hover- 
ing/lorque-roll contest with some very tal- 
ented pilots. Frank Noll, Warren Thomas, 
Jerry Neel and Don Szur battled it out in 
the “how low can you go” contest. Rudders 
did touch grass .several times during the 


A canopy study in blue; the pilot In William 
VoUmer^s beautiful Hawker Sea Fury awaits 
his turn on the flightline. 

show, and the louder the crowd cheered, 
the braver the pilots got. 

Next up was a very impressive showing 
of warbirds headed by members of the 
Southern Scale Warbird Association. Bob 
Preston, Charlie Keil, Chris Joiner and 
announcer Doug Imes organized the war- 
bird portion of the show with military-like 
precision. The fighter flights were .some of 
the best to be seen anywhere. B-25s, 
Mustangs, Messerschmitts and Zeros all 
took to the air, and several forma- 
tion flybys added to the air inva- 
sion. WW I aircraft were also on 
hand; Fokker triplanes seemed to 
be everywhere, as were “between 
the wars” aircraft such as 
Slearmans and Piper Cubs. 

Mac Hodges of aerobatic B-29 
bomber fame was also at Joe Nall, 
and this year, he added a new 
twist to his act. In keeping with a 
historical flavor, Mac now 
includes a Bell X-1 air drop as the 
opener of his show. Don Stevens 
stands in for Chuck Yeager, and 
after his fairly sleep gliding flight 
from the mothership, Don lights a rocket 
engine in the tail of the X-1 just before 
touchdown and zooms back up to altiiudelt 
The crowd loves it every lime. 

The show continued with the help 
of mock golden-age pylon racing, 
pulled together by Gary Doren and featur- 
ing a Ryan ST Special, several Wedell 
Williams racers and a Miss Los Angeles 


r 


Left: the Giles 0-202 aerobatic aircraft Is becoming very popular with both TOC and IMAC pilots alike. These giants were very much a part of the Joe 
Nall experience. Left fo right: Mike Salus, Dennis Gergits, Andy Kane and Frank Noll. Right: Carden Aircraft's Dennis Gergits shows us Just how big 
his 41 -percent-scale Giles G-202 really Is. 
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Joe Nall Memorial Fly In 


thrown in for good measure. The crowd 
was entertained with the best imaginary 
racing (and cheating!) you ever saw; talk 
about cutting pylons! But as is always the 
case at the Joe Nall Fly In. it’s all meant 
to be fun. and it truly is. 



Top: gonoral st largo Kirby 

McKJnnoy (lofti prooanta tfto Joo Mall award to 
thl9 yoar*9 roelplont, Chaa Fryo. Each yoar, 
tho award la ghfon to a modolor who haa 
tributod to promoting R/C. Bottom: Fat 
Hartnoaa (eontori la proaontod with an hon- 
orary llfotimo momborahip to tho IMAA by tta 
proaidontf Bob Doan (loftf. 

For many of the spectators, the icing 
on the cake is when all the models line 
up. wingtip to wingtip. down the center 
of the runway. This year, Pat flew his 
Piper J-3 Cub from the field and brought 
along my buddy Jerry Smith for an aerial 
photo session. The crowd got to see the 
models up close, and the sight of all those 
beautiful models stretching nearly the 
entire length of the flying field was really 
an impressive one. 

AWARDS 

Though there is no real competition, 
awards are given each year at the fly in. 
and this year, a special presentation was 
made. Bob Dean, president of the IMAA, 
awarded Pat Hartncss an honorary, life- 
time membership to the IMAA. and this 


took Pat completely by surprise. 

Chaz Frye of Marietta. GA. was this 
year’s recipient of the Joe Nall Award. 
This award is given to someone who goes 
above and beyond in supporting the hobby 
and who makes an effort to help fellow 
modelers. Doug Imes, the warbird show 
announcer and AT-6 Texan pilot, earned 
the Bob Smith Award for the most scale- 
like flight. 

mtko Orogan*a JU-87 Stuka 
dhfo-bombor takoa a broak In 
tho pita aftor an oxelting 
mlaalon. BUko waa flying hla 
Q-62-poworod Stuka on a 
bombing run whon tho modol 
auddonly woorod aharply off 
eourao, Ono of tho allorona 
had eomo loose and waa atick- 
Ing Into tho airatroam. Good 
piloting akilla lod tho Stuka 
aafoly back onto tho ground 
mdth no othor damago. 


THE FUTURE 

Ask anyone who has been there, and you’ll 
learn that the Joe Nall Fly In is one of the 
most popular annual events you could 
attend. In fact, it has become so popular 
that it has just about outgrown its present 
location. To solve this problem. Pat has 
undertaken the construction of a new facil- 
ity that will be bigger and even more 
impressive. The rumor is that besides 
giant-size R/C models, the new facility 
will also be used to host EAA experimen- 
tal aircraft fly ins. If Pat Hartness is 
involved, you know it will be grand. 

If you love big models, mark the calen- 
dar for next year’s event and see for your- 
self what the Joe Nall Fly In is all about. 
You can obtain a registration form from 
IMAA Chapter 94, 20 Rocky Way Point, 
Greenville, SC 2% 15. You may also visit 
the Joe Nall Giant-Scale Fly In website at 
www.hartness.com/events/. 4* 



History of the - 

JOE NALL FLY 


In May 1983, the IMAA chartered the Confederate Air ' ^ 

Farce (CAF) as Chapter 94. The CAF was given its name by 
Ed Siebold, and its best features were: rK> dues, no nreetings j | ^ 
and no problems. 0^ 

The CAF wanted to promote giant-scale R/C and set about ^ 

organizing an event that would take place on the first weekend after 
Mother's Day at Hartness Field in Greenville. SC. 

About 1 5 pilots showed up at that first event, and all who attended considered it 
a success. Each attendee received a plaque and since then, plaques have been 
given to all registered pilots who participate. 

In 1989. the Bob Smith trophy was given to Tyke Hale of Virginia in recognition of 
his flying skills. Bob Smith had attended the event for many years and had come to 
love not only the fly in but also the hobby of giant scale. The trophy is used to 
remember him and, for the past nine years, has been presented as a traveling tro- 
phy to one of the participants. 

The next change occurred in 1990, when Pat Hartness asked to have the name of 
the Confederate Air Farce's Greenville meet changed to honor Joe Nall. Joe had 
been the announcer at the Greenville meet for years and was a longtime friend of 
Pat’s. Joe died in an airplane crash while on assignment with the NTSB in South 
America. He had a remarkable memory for names and faces and made everyone 
feel very special. His love of aviation and of R/C inspired everyone who knew him.% 
The Joe Nall trophy (also a traveling award) is presented annually to the modeler 
who has best demonstrated his love of R/C by helping others and whose actions 
best promote the hobby. Curtis Mees received the award last year. 

The Joe Nall Fly In could not possibly be held without the efforts of an extraordi- 
nary group of about 35 volunteers who bring it all together each year. 
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L iviii}> in south Texas has its advantaj^es. One of 
those is year-round flyinj», as we have only three 
seasons: December, January and summer, “^'ear- 
round*' flying means that we don't like to spend more 
time in our shops than we have to. In my experience, 
nothing builds faster or lighter than )*lass and 
foam kits, and this is the primary reason I became 
interested in the American Kagle* product line. 

I met Boh Neider, who owns and operates 
American F)aj>le, during’ the IM97 }>atherin^ of B-I7s 
and other hi^ birds at Bomber Field in Monaville, 
TX. 1 had seen Bob's ads in the IMA A ma^a/ine, and 
I was quite impressed with his inventory of ^iant- 
scale, epoxy/j»lass and foam WW II air|)lanes. 

CONSTRUCTION 

This is a builder's kit. You must be familiar with 
model construction: however, you do not need to he a 
master builder. American Fat>le offers a very’ j»<mkI- 
quality fuselage, cowl, belly pan, f<»am wing-cores, 
canopy, plans and a basic instruction manual. 

Begin by assembling the skins for the wings, stab 
and vertical fin. I used balsa sheet on the wing. 
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The foam and 
fiberglass 
parts out of 
the box. 



SPECIFICATIONS 

Manufacturer: American Eagle 
Model name: F8F Bearcat 
Model type: ^/fe-scale WW II fighter 
Length: 69 in. (tail to prop nut) 

Wingspan: 86 in. 

Engine used: Quadra 75cc w/stock muffler 
Propeller: Zinger wood 22-8x14 




with Vi6 balsa sheet on the stab and verti- 
cal fin. When all skins have been made, 
figure out where the servos and retracts 
will go and, using a straightedge as a 
guide, make channels in the foam wing- 
cores with a soldering gun with a Vl- 
inch-deep semicircular tip made of elec- 
trical house wiring. The channels will 
allow you to run servo wires and retract 
tubing later. Also, to strengthen the wings 
and eliminate the use of spars, run a few 
bands of self-adhesive, fiberglass wall- 
joiner tape spanwise on the top and bot- 
tom of your wing. Then, sheet the wings, 
stab and vertical fin. The Bearcat plans 
show fabric on the flight controls, so I 
made built-up structures using Vs-inch 
balsa cut to flight-control shape, ^/^-inch 
balsa LE and Vs-inch balsa false 
ribs on both sides. These can be 
made quickly and easily, and they 
look good when covered in Super 
Coverite*. 

No bulkheads are required in the 
fuselage. I added a half bulkhead 
for the Robart* retracting tail wheel 
I used and glued this in with 
Hobbypoxy* Formula 3. When 
adding servo plates or rails in an 
epoxy/glass fuselage, you can sim- 
ply install them with thin CA. For 
added strength, add a fillet made 
with Hobbypoxy 3. 

I wanted to get in the air fast, so 
instead of installing a full cockpit, 

I settled for a Vs-scale pilot bust 
and then semi-detailed the area 
within the cockpit. 

I attached a plywood firewall to 
the glass firewall after bolting the 
wing into place. 1 used a Quadra* 

Q-75, and the Bearcat's cowl is so 
big that the engine and muffler are 
concealed. 

COVERING 

Let’s do the fiberglassing first. The 
wing will be finish-sanded with 
only 100-grit paper and a sanding 
block. Use spackling or light filler 
to make everything level. Once all 


Channels req’d: 6 (flaps and retracts) 

Radio used: Futaba 6 NFK FM 
Servos used: Hitec 615 B.B. Metal Gear 
List price: $41 0 

Features: multi-layer epoxy/glass fuselage, cowl, 
belly pan, foam wing-cores, stab, vertical fin, 
canopy, plans and Instruction booklet. 

Comments: for modelers who like big birds, 
especially those who fly WW II fighters. 

Hits 

• Gets you into the air quickly. 

• Excellent flight characteristics. 

• Documentation sheet supplied. 

Misses 

• No CG shown on the plan 
(new plans will be updated). 

for about I hours. Sand all the 
overhanging glass with 150-grit 
paper. Now, the glass can easily 
be cut, leaving a nice finished 
edge. Turn the parts over and do 
the other sides. 

The advantage of covering with 
glass and paint is that you can 
totally fuelproof even the most 
intricate areas just by painting 
them. Once dry, sand the edges 
with 150-grit paper. Your wing 
and other parts (stab and fin) 
should now be covered and ready 
for another coat of paint. For 
built-up construction with open 
bays, I use Coverite Supershrink 
and have done so for years. Sand 
the parts to be covered with 150- 
grit paper and apply Balsarite* for 
fabric. Attach all Coverite with 
the grain running spanwise and 
iron it down. When the flight sur- 
faces have all been covered, hinge 
them using Robart Vl 6-inch large 
hinge points. 

With everything hinged and 
sanded, we can now begin the 
process of priming for paint. Paint 
will not hide poor preparation; 
whether it comes from a can or 
a gun, it only emphasizes the 


surfaces have been sanded 
smooth, lay ^4-ounce cloth 
on the surface to be covered 
with the cloth cut slightly 
larger. Now use Hobbypoxy 
white paint and the gloss 
hardener that goes with it. 
Combine equal parts and 
then add Sherwin-Williams 
no. 54 epoxy reducer (used 
to clean spray equipment) 
until the paint is the consis- 
tency of milk. Brush this 
onto the cloth, painting the 
cloth down from the middle 
of the wing and working 
out. Then cover the remain- 
ing parts. Let everything dry 


Abowe: the stabilizer is built up using ^/a-inch balsa cut to flight- 
control shape, ^/a-inch balsa LE, and Va-inch balsa false ribs on 
both sides. Below: the Bearcat Is all framed up and ready to be 
fiberglassed. 
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F8F BEARCAT 


FLIGHT 

PERFORMANCE 


The Quadra 75 
came to life with 
one flip of the stock 
spring starter. 1 am 

_ a definite believer In 

the stock Quadra 
75 for all giant-scale warbirds. No electronic ignition for 
me! With an ignition engine, when the battery dies, the 
engine stops. When a magneto is used, you have the fire 
(spark) in the combustion chamber as long as the engine is 
turning. It doesn't get any more reliable than this. 


• Takeoff and landing 

1 taxied the big Bearcat to the arrival end of the runway, 
advanced the throttle and simultaneously applied almost 
full right rudder. 1 have much experience with tailwheel 
warbird fighters and have come to realize that this Is stan- 
dard procedure. The Bearcat tracked straight and was 
rolling on the mains Instantaneously. With only a 50-foot 
rollout, the mains broke free from the bonds of gravity and 
the model was airborne. The Bearcat flies very directionally 

and, like a bullet, goes 
where you point It. 

1 land ail my models 
in the same way: on 
the downwind leg, 
reduce the throttle by 
% and maintain alti- 
tude, and airspeed will 
naturally bleed off. 
Extend the gear and 
flaps. Now, for the real secret to making good landings: 
release backpressure on the elevator, and as the nose 
begins to sink, apply up-elevator trim so that you now have 
no backpressure on the elevator gimbal. Good landings 
come only from stabilized approaches. The Bearcat landed 
ever so softly on its mains, as I reduced power when the 
wheels were just Inches off the runway. 



• Loiv-speecf performance 

This model is very stable with the flaps deployed to 30 
degrees. Flying full-size planes has taught me to fly models 
with the same techniques. Whenever you change airspeed, 
you must change your trim. If you never use the trim 
knobs, you aren’t flying your airplanes as they were meant 
to be flown. With power reduced to and the flaps down 
and trimmed for level flight, the Bearcat will hang In the air 
with no bad tendencies. Many modelers in our club esti- 
mate a 15mph forward speed. 


• High-speed performance 

The Quadra 75 has 8hp to pul) this 25-pound plane. This 
aircraft has good high-speed capabilities and actually 
behaves like every giant warbird I’ve ever flown: too fast 
for true scale flight appearance. Most of my showboating 
is done at throttle. When it’s time for big loops or 
Immelmann turns, ( simply crank in the remaining power on 
the way up. 

• Aerobatics 

There’s no scale maneuver that this airplane is not capable of. 
The biggest limitations will be those of the pilot. If you are 
brave enough, this bird will do it. Our club is noted for the 
number of modelers who fly low-level aerobatics. When I 
make an inverted pass 5 feet off the deck with this warbird, 
our spectators really get a thrill. Does this take a lot of tal- 
ent? — absolutely not; though it does take a lot of trim. It 
amazes me how many modelers will roll inverted then sit there 
holding the stick forward. Please don’t do this. Roll In down- 
trim for a hands-off condition at the speed you desire, arid 
then just fly. If you are inverted 5 feet off the ground and not in 
trim, all it takes is one hiccup, and it’s over. 

The American Eagle Bearcat is one fine flying machine. I 
now have over 60 flights on this aircraft and have had it at two 
airshows. It’s one model that will get everyone’s attention. 


surface it rests on. 

I use lacquer primer, glazing 
putty, plastic spreaders and 
lacquer thinner. Throw a por- 
tion of lacquer primer on the 
wing and spread it. This forces 
it into the weave of the fiber- 
glass cloth. When it’s dry, 
simply sand again with 150- 
grit paper. This must be done 
before you spray the first 


Interior/Exterior for all trim 
and color changes. When the 
entire model has been painted 
and all trim colors have been 
added, wei-sand very lightly 
with 600-grit paper. Dry every- 
thing thoroughly, wipe it all 
down with a tack-cloth, and 
then spray on clearcoat (lac- 
quer or urethane). The urethane 
clear will make the paint look 



7/>e fuseJage has been primed and is ready to be painted. 


primer coat. YouTl be amazed 
at how good your first coat of 
sprayed primer will look. 

Spray the fuselage with one 
coat of primer to expose the 
pinholes that are common in 
all fiberglass products. To 
solve this problem, mix some 
primer with glazing putty in a 
50:50 ratio. Thin this mixture 
with a little lacquer thinner to 
ease spreading. 

All lacquers shrink during 
the drying process, so you 
may need to use two or three 
coats. Don’t worry about 
weight, and continue to build 
up the areas that have defects. 
You’ll sand most or all of this 
off, leaving only the filled pin- 
holes. After everything has 
been sanded, spray primer and 
fix only the areas that need 
attention. When all has been 
done to your satisfaction, 
spray with a final primer coat 
and sand with dry 220-grit 
paper to level the primer sur- 
face and remove any excess. I 
final-sand for painting using 
maroon Scotch-Brite pads. 
Now the model is ready for 
painting. 

I use only lacquer auto 
paints for the base and Krylon 


very glossy and wet; the lac- 
quer will provide a more satiny 
finish. The Bearcat is now- 
ready for radio installation and 
flight test. 

AT THE FIELD 

I called a couple of my friends, 
and we headed to our flying 
field in Edinburg, TX. We have 
a 150x700-foot section for 
model use and also a 3,500- 
fool paved clearway on the end 
of the model runway in case we 
want to land a little hot! 

The American Eagle Bearcat 
is one incredible flying air- 
plane. If you can fly a .60-size 
pattern ship, you will have no 
problem flying this giant-scale 
WW II fighter. You must know 
how to build before you tackle 
this project, but you do nor 
need to be a master builder. If 
your time is worth anything, 
you’ll see that the amount of 
finished work in this and other 
American Eagle kits makes 
them well worth the asking 
price. 

* Addresses are listed alphabetically in 
the Index of Manufacturers on page 134. 
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High-flyin ’ 


by JIM ONORATO 




SPECIFICATIONS 


Model name: CAP 231 EX Wing area: 61 2 sq.in. 
40ARF 


Radio: 4- to 5-channet with Street price: $1 99.99 
5 servos 


Manufacturer: Great 
Planes Model Mfg. 

Type: sport-scale ARF 

Wingspan; 64 in. 


Airfoil: symmetrical 
Weight: 6 lb., 10 oz. 

Wing loading: 24.9 oz7sq.ft. 
Length: 53.5 in. 


Engine req’d: .40 to .51 
2-stroke or .70 to .91 
4-stroke 

Engine used: O.S. FS-70 
Surpass 


Features: alt-wood 
construction with a mini- 
mum of plastic parts. Major 
assemblies are pre-built and 
factory-finished with Mono- 
Kote. A very complete hard- 
ware package is included. 


I don’t usually build or fly ARF.s, but when Model Airplane News asked if I would like to review Great Planes* CAP 
231 EX 40 ARF, I was happy to oblige. I had seen the ads for this MonoKote-covered ARF and was anxioas to see 
how it compared with the many ^^plastic skinned" ARFs on the market. 


THE KIT 

The word “kit" really doesn't generally apply to ARF's and certainly not to the Great Planes CAP 231 EX. This plane is 
90-percent complete and includes most of what you need to get flying — ail except a radio, engine, propeller and fuel 

tuhing. It even comes with a small quantity of 

Great Planes Model Mfg. epoxy! (You may also want to 

add a scale pilot figure as 
1 did.) As usual. 
Great Planes has 
done an out- 
standing job of 


A 






packaging its product. Kach main 
part of the plane is wrapped in its 
own plastic ha^. 

The CAP 231 EX is factors fin- 
ished with sapphire hliie, white and 
teal Top Elite MonoKotc and 
includes an adjustable, ^lass-filled 
nylon engine mount, fuel tank, 
wheels, spinner and a generous sup- 
ply of Great Planes hardware. A 
w'ell-written, 28-pa^c instruction 
Ixmklet guides you ever> step of the 
wav without the need for full-si/e 


Comments: the CAP’S large control 
surfaces provide exceptional maneu- 
verability. 

Hits 

• Repairable wood construction. 

• Excellent aerobatic flight 
performance. 


Easy-to-follow instructions. , 

Generous supply of Great Planes 
hardware included. 


Misses 

• Wrinkled covering. 

• Weak landing gear. 




■■ -rv 



CAP 231 EX 



Th€ CAP 231SX /• factory finiahod with aa^ 
phire blue, whHa and taal MonoKota. 


The MonoKote colors are brilliant but. 
unfortunately, the covering on the plane I 
received had a lot of wrinkles that didn't 
all come out when heated with a heat gun 
or iron as suggested in the instructions. 
This was especially true where one color 
was applied over another and on sheeted 
surfaces. On the other hand. MonoKote 
does make the plane easy to repair, so I 
guess it's a good tradeoff. 

WING AND FUSELAGE ASSEMBLY 

The first steps in assembling the CAP were 
to remove the covering from the aileron 
servo openings on the bottom of the two 
wing panels and then to glue the panels 
together. A hardwood wing joiner that 
slides into pockets in the wing panels is 
used to join the panels. I aligned the panels 
and glued them together with 30-minute 
epoxy. 

The wing panels are supposed to be 
joined upside-down with the top of the wing 
flat on the work sur- 
face to set the prop- 
er dihedral angle. 

When I did this, 
however, there was 
a gap on the top 
edge of the root ribs. 

Since the fit was 
otherwise very 
good, I decided to 
increase the dihedral 
angle slightly by 
raising the center so 
the root ribs could 
be glued tightly 
together. 

A neat feature of 
the CAP is the 


method used to secLue the wing to the fuse. 
The CAP uses a wing-locking block at the 
leading edge instead of dowels. This block 
locks under a similar block that's already 
installed in the fuse. Make sure the wing 
block is aligned with the top of the wing 
when it is epoxied into place. 

There really wasn't much to do on the 
fuselage, as it was es.sential- 
ly complete. 1 installed a Va- 
20 blind nut in the wing 
mounting plate and aligned 
and attached the wing. After 
I had glued the wing-bolt 
cover into place. I covered 
the center joint in the wing 
top and bottom with tape. 

The remaining fuselage 
assembly steps involve 
installing the engine mount, 
test-mounting the engine 
and then installing the throt- 
tle pushrod and fuel tank. 


socket-head capscrews and blind nuts. I 
was pleased to see such high-quality hard- 
ware being used on an ARF but was later 
di.sappointed when the aluminum landing 
gear proved to be a little weak. The wheel 
pants are vacuum-formed ABS plastic and 
come in halves that have to be glued togeth- 
er with CA. Normally, wheel pants are made 


TAIL FEATHERS 
AND LANDING GEAR 

1 removed the covering 
over the stabilizer and ver- 
tical fin openings and 
attached the stab and fin 
using 30-minute epoxy. 
The stab was a little loose 
in the fuse opening, so I 
added a ^64-inch ply shim 
before gluing. (Note: the 
side with the most decora- 
tive covering is the top of 
the stabilizer.) 

The tailwheel as.sembly 
and landing gear were 
installed next. The landing 
gear is pre-formed alu- 
minum and is attached to 
the fuse with two 8-32 



An adjuatabla, glaaa-flllad-nylon angina ntount, fual 
tank, arhaala, apinnar and a ganaroua auppiy of Oraat 
Ptanaa hardwara ara Includad. 


FLIGHT 

PERFORMANCE 



• Takeoff and landing 

I like to take things a little easy with a new airplane, 
so I set the controls to low rate for the first takeoff. 

I pointed the CAP 231 EX down the runway, applied 
a little up-elevator to keep the tail down and 

advanced the 

throttle. As 
soon as the 
plane began 
to roll, I re- 

leased the 

up-elevator 

to let the tail come up. The plane tracked beautiful- 
ly with just a touch of right rudder. When flying 
speed had been attained, I applied just a touch of 
up-elevator, and the model lifted smoothly into the 
air without rotating. Very realistic! 

The CAP 231 EX 
bleeds off airspeed 
fairly rapidly, so It is 
necessary to keep 
a few clicks of 
power on until you 
are almost on the 
ground. The easiest 
way to land this plane is to land slightly faster than 
stall speed arxi on the nrrain wheels. If you let it get 
too slow, it’s likely to drop a wing or suddenly just 
drop to the ground. (That’s how I discovered that the 
aluminum landing gear was a bit weak!) 

• Low-speed performance 

The CAP 231 EX flies smoothly at low throttle, but 
you have to be careful not to let it get too slow. 
While its stall is not violent, it is not usually straight 
ahead and not at a very low speed. The best thing % 
to do is to test the stall speed at a safe altitude and 
adjust your flying accordingly. 

• High-speed performance 

I hesitate to use the words “high-speed” because 
the CAP 231 EX was not a barnburner, even at full 
throttle. Powered by an O.S. FS-70 4-stroke, it had 
a relatively narrow speed range, which suits my fly- 
ing style to a T. 

• Aerobatics 

The CAP 231 EX was designed for aerobatics and is 
capable of performirrg enough maneuvers to keep 
most Sunday flyers happy. Its rolls can be slow and 
realistic at low rate or quite fast at high. The CAP 
231 EX does large Inside and outside loops without 
losing heading and flies inverted with very little 
down-elevator. I did encounter rollout at the top of 
full-elevator deflection loops at high rate, but 1 
elimirrated the problem by reducing elevator throw. 
When the controls were set to high rate, the snap 
roils and spins were very crisp. Sustained knife- 
edge flight and wild tumbling maneuvers were a 
breeze! 

Overall, the Great Planes CAP 231 EX 40 ARF is 
a great flying airplane! 
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CuCTRONtCS fOH Th( 
DisceRHtHG /HomeR.., 


RELIABLE idle,.. 


NO HASSLE! 


You line up your aircraft for a long, 
slow approach... 



There’s no fear of flameouts, 
GlowLlte’s onboardi 
It doesn 't set better than this... 

iajay RtUMti, Wa, 

pm... 

epsy, sm starts/ 

Single, Twin-cylinders, Twin engines. 
NO Interference! Works with all Rx’s 
Light! Less than 35 grams. 
Ultra-simple installation! 


ONLY $39.95 


] 


Multi-Cylinders? Ask for the Super 
GlowUtel 


Installing servos the 
FRUSTRA TING, OLD 
way? 

You gotta have one of 
theset 


r — 


EDR.203 

suvonsie 



L_ 



BreCTe thrq controls setup / 


Ust€ii S€f¥0S iM€f€S 

WiUiOVr Tm iMf 

BETTER than **knob’* and *‘sdck*** type 
servo drivers.... 

Find your servos' electrical center with 
computer accuracyl 

IVs MUCH MORE than itist a 


SUPER Servo Driver! 

Detect bad servos... 
BEFORE they cause problemsi 


ONLY $44.95! 


*E[ectr</Dtmamics 

31185 Schoolcfali. Livonia, Ml 48150 
Website: http-J/www.electrodynam.com 

UOO-337-1638 (Orders) 

Info: 1-313.422-5420 
Fax: 1-313-422-5338 


CAP 231 EX 



The ratUo inetstUaUon was straightforward, and 
fuselage. I added cross-braces under the servo 

such that one haJf slips inside the other, but 
these were a little different and required a 
slight modification. Each side has a flange 
halfway around its perimeter; on one pant it 
was on top, and on the other it was on the 
bottom. To interlock the halves as 
intended, 1 had to cut slots in the 
front and rear of each side. After 
the sides had been glued together, 

I filled the seams with a mixture 
of micro-balloons and epoxy. 


bottom is white. 
A blue decal is 
also provided to 
match the trim 
on the side of the 
fuse. I liked not 
having to paint 
the cowl. 

Installation of 
the instrument 
panel decal, op- 
tional pilot fig- 
ure and vacuum- 
formed canopy 
completed the assembly. The kit included 
some gold trim tape that I used to conceal 
the joint between the canopy and the fuse. 
Nice touch! 


there's plenty of room In the 
tray to strengthen it. 


RADIO AND 

ENGINE INSTALLATION 

The CAP 231 EX comes with 
pinned nylon hinges, which I 
used on all the control surfaces. 

These were epoxied into place 
after I had coated the hinge pins 
with a little petroleum jelly to 
keep them working freely. The 
radio installation was straight- 
forward, and I only made two 
minor modifications. 1 added 
cross-braces under the servo tray 
to strengthen it, and I installed 
the aileron pushrods perpendicu- 
lar to the hinge line of the 
ailerons rather than perpendicu- 
lar to the leading edge as shown. 

1 used five standard-size servos 
for control. 

Grtai Planes recommends a 
hot 2-stroke such as an O.S.* 

-46FX or a SuperTigre* G45 with 
a Pitts-style muffler or, for unsur- 
passed power and realistic sound, 
an O.S. FS-70 4-stroke. I chose 
the FS-70, which I mounted on its side using 
the adjustable engine mount provided. With 
the engine in this position, the stock muffler 
was tucked neatly under the engine and 
completely concealed within the cowl. I cut 
relatively small openings in the side of the 
cowl for the valve covers and a large open- 
ing in the underside of the cowl just in front 
of the firewall for cooling air and exhaust 
gas to exit. The cowl comes in top and bot- 
tom halves; the top is painted blue and the 



I mounted an O.S. FS-70 4-stroke on Its side using the 
adjustable engine mount provided. The engine provides 
more than enough power and has a realistic sound. 



The stock muffler Is tucked neaUy under the engine and Is 
completely concealed within the two-piece cowl. I cut rela- 
Uvety small openings In the side of the cowl for the valve 
covers and a large opening In its underside, Just In front of 
the firewall, for coollrtg air and exhaust gas to exit. 


CONCLUSION 

1 found the CAP 231 EX to be a well-made 
ARE that went together easily and looked 
quite good when completed. If you want to 
get onto the air quickly w ith something that 
looks like a real airplane and flies great, 
then the Great Planes CAP 231 EX 40 ARF 
may be for you. 1 really like this one! 

* Addresses are listed alphabetically in the Index 
of Mamfacturers on page 134. 4 
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HOT'S 




growing 
world of fun 



N O MATTER WHICH 
way you turn, manufac- 
turers seem to be churning 
out IMAC- (International 
Miniature Aerobatic Club) 
style airplanes, engines and 
accessories at a phenomenal 
rate. With the recent 
onslaught of CAPs, Giles 
and Extras, the scale aero- 
batic enthusiast has at last 
found utopia, after a long 
period of Ugly Stiks and 
Kaoses. But is this hot trend 
in the modeling industry 
based on the airplanes, the 
thrill of competition, or 
both? 

IMAC has been around 
for over 24 years, and its 
original intent and premise 
have managed to remain 
fundamentally intact for 
nearly a quarter of a century 
because of their simplicity. 
IMAC's goal is simple: “to 
duplicate full-scale aerobat- 
ics with R/C aircraft in a 
realistic manner that is chal- 
lenging for the contestants 
as well as interesting for the 
spectators.” 

So what is IMAC all 
about? Basically, IMAC 
competition is broken into 
two completely separate 
events: Compulsory and 
Freestyle. Scoring for each 
is kept separate, and you do 
not have to enter both to 
compete. By far the most 
popular is Compulsory — a 
set of 14 to 16 maneuvers 
grouped together to form a 
sequence. These sequences 
are changed yearly and often 
reflect the maneuvers flown 
by the full-scale Inter- 
national Aerobatic Club 


(lAC). Scoring is based on a 
perfect 10 for each maneu- 
ver, with downgrades for 
various mistakes. In Free- 
style, pilots are encouraged 
to “strut their stuff.” 
Anything goes during the 3- 
minute event, with scoring 
based on originality, harmo- 
ny and rhythm, execution 
and versatility. Many mis- 
take Freestyle for sport fly- 
ing, but the true competitor 
quickly realizes that harmo- 
ny and rhythm always win 
over mayhem and chaos. 

IMAC’s common app^l 
to the average Sunday 
flyer — as w^cll as to the com- 
petitor — seems to stem from 
one thing: the airplane. I 
know when 1 made the deci- 
sion to compete, I was 
steered toward pattern. I was 
already flying an Ultimate 
and wanted to learn, but 
information regarding^ pat- 
tern airplanes and kits is 
very hard to find. It took me 
months to locate the publica- 
tion “K-Factor,” which cov- 
ers every aspect of pattern. 
When I began to study the 
prospects of competition, I 
found that the typical pattern 
plane looks much different 
than your typical scale air- 
plane. The average pattern 
plane is very sleek and sexy, 
but I prefer something with 
a little more girth on its fuse; 
enter IMAC. 

IMAC’s rules regarding 
scale state that the plane's 
“percent of scale” is deter- 
mined by its wingspan. 
Once the percent of scale is 
known, you can stretch the 
fuse up to 10 percent and 




Randy Brown ff/es a MIdwaat Cllaa 202 In comp«t/t/on. 


Tha author aeratch^buUt thia 28 parcant Ultimata. 


reduce the width as much as 20 percent 
from scale; this makes legal nearly 
every Ultimate and Extra kit sold at the 
hobby shop. Additionally, most of the 
legal scale airplanes flown at contests 
are off-the-shelf airplanes such as 
Goldberg Ultimates and Midwest 
Extras, which are easy to find. These 
scale planes really sparked my interest, 
and it was only natural that I competed 
with what 1 already had. 

The most recent trend in IMAC 
seems to be the large-scale airplane. 
IMAC has no minimum aircraft size 
requirements, and for years, 1.20-size 
airplanes dominated the circuit. In fact, 
the 1.20-size airplane is still a very 
strong competitor at IMAC contests 
throughout the nation. Most folks who 
are interested in starting IMAC or who 
have transportation limitations outfit 
themselves well with a 1.20-size plane. 
But lately, the thrill of finessing a large- 
scale airplane through an aerobatic 
sequence seems to be the desired course. I 
must admit that I, too, have been bitten by 
this “big’’ bug. 

I believe this trend has been fueled by 
the spectacular size of aircraft found at the 
Tournament of Champions. While it’s 
unlikely that the average modeler will 
have the funds and support vehicle to sus- 
tain a 40-percent Extra, the 28- to 35-per- 
cent market perfectly fills the niche of size 
versus cost. Most kits in this range are not 
that expensive and don’t require a semi- 
trailer to get to the field. There is also the 
age-old premise that “bigger flies better”; 
this has been debated by pilots and judges 
for years. 

My contention is that you can win with 
any aircraft, big or small, as long as you 


Ed Rogala of MIdwaat Producta poaaa with hia Extra 300$. 
Quaaa what? Wa built from a MIdwaat kit. 


practice. I proved that point by 
winning the 1997 Advanced 
NW Regional Championship 
with my YS 1 .20NC-powered 
Extra 260. I flew against noth- 
ing smaller than a 30-percent 
Laser all year, but still came 
out on top. 1 do believe that 
bigger probably “presents'’ 
slightly better, but it’s certainly 
not like night and day; more 
like dusk versus dawn ... take 
your pick. 

Now', if all of this informa- 
tion has captured your curiosi- 
ty, you may be w'ondering 
how to get started in IMAC. 
My suggestion is to start with 
the compulsory .sequences and 
work your way through some 
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W hen shopping for an engine to 
power your large-scale airplane, 
your primary concern is the power to 
weight ratio. Two manufacturers who are 
concentrating on the IMAC market with 
this in mind are 3W^ and Brison Aircraft*. 
Shown here is a Brison 2.4 on glow. The 
engine is supplied from Brison as a gas 
engine complete with ignition, or it can be 
converted to glow for you at no additional 
charge. 


Hot IMAC 

engine 

setup! 


An advantage of gas is that it is less 
expensive to run, but it puts out less 
power than glow, whereas glow means a 
lighter engine (because the ignition is 
gone), but it must carry more fuel. Sound 
like a Catch-22? it really isn’t; the Brison 
2.4 glow runs on methanol with 4 percent 
oil; no nitro. You can purchase methanol 
at a local racecar shop for only $3 to $4 a 
gallon. The 2.4 will fly approximately 12 
minutes on a 16-ounce tank, bringing the 
cost and weight of glow for this engine 
clearly into the lead. 

When does gas become more attrac- 
tive? When you get to the engines with 
3.7ci and above. On glow, engines this 
large have to carry too much methanol, 
and the additional wing loading isn’t 
worth the extra power. 

So, what’s the hot prop in IMAC? 
Again, there are two popular choices 
among the IMAC competitors. One is the 
Bolly carbon fiber, and the other is the 
Menz* wood. The Bolly carbon is notice- 
ably stiffer and holds its pitch truer during 
loading, but it has a sticker price that’s 
twice that of the Menz and still requires a 
bit of tip-sanding to quiet the prop noise. 
The Menz has a very efficient airfoil and is 
lighter than the Bolly. You decide. 


How to fly the 
Basic Sequence 

H ere are some tips and insights on how to begin flying IMAC. The beginning 
category is called “Basic.” Basic is the first 1 0 maneuvers of the Sportsman 
sequence. Take a minute to review the 1998 sequence and follow along. 

Start by entering into the wind, wings level. Call the box to the judges by saying, 
“In the box!” 

1. Loop: fly to the center of the box (straight in front of you) and perform an 
inside loop. The loop should be symmetrical, centered and should end at the same 
place as you started it. Make the loop at least 1 00 feet in diameter, or it will pre- 
sent terribly. Exit straight and level and head to the end of the box for the next 
maneuver. 

2. Hammerhead (also called a stall turn): from level flight, pull vertical and 
head straight up. Pull back on the power. As the plane approaches zero airspeed, 
apply full rudder in either direction to allow the plane to rotate around its center of 
gravity. After the plane rotates and begins heading downward, slowly release the 
rudder. Retrace your upward line and exit with the same radius as you entered. 
Exit straight and level and head to the center of the box for the next maneuver. 

3. Two continuous rolls: before you reach the center, apply aileron to begin 
rolling. Your goal is to have the plane cross the center pole as you begin your sec- 
ond roll. As you watch your plane roll, feed down-elevator when inverted and up- 
elevator when upright to keep your plane from losing elevation. The roll rate is not 
important, but maintaining heading and elevation Is. Note: these rolls are continu- 
ous and stopping anytime during the maneuver will earn you a zero! Exit straight 
and level and head to the end of the box for the next maneuver. 

4. Immelmann: use the same technique as you used with a full loop, but imme- 
diately after executing the half loop, roll to upright without losing heading or eleva- 
tion. Maintain this higher elevation and begin reducing throttle for your next 
maneuver. 

5. Two-tum spin: as you approach the center pole, reduce throttle to idle and 
begin holding the nose up with your elevator. The pitch of the plane Is not impor- 
tant as long as you don’t gain altitude. Your goal is to have the plane stall right 
over the center pole. When the nose finally falls, begin applying full aileron and 
rudder in the same direction to Induce a spin. The direction of the spin is not 
Important. Just before you have completed two full revolutions, let go of the stick 
and recover heading straight down. After establishing your downline, pull level and 
exit. Head to the end of the box for the next maneuver. 

6. Half Cuban-8: as you approach the edge of the box, pull back on the stick 



Mike Breen likes to fly big Extras In IMAC competition. In front Is a Lanier Extra 300S, 
which he modified to a 300L; his Godfrey 300L Is In the background. 


very basic maneuvers. 

Stan by flying your plane out at a set 
distance of, say, 100 yards in front of 
you. At this distance, begin to fly paral- 
lel to the runway. Resist the temptation 
to bring the airplane back to you by 
banking left or right. Instead, use a turn- 


around maneuver like a hammerhead to 
retrace your aircraft’s previous path in 
the opposite direction. Trying to keep 
the airplane at the 100-yard distance 
throughout your flight will serve two 
purposes. First, it will teach you how to 
control your aircraft before, during and 
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and perform % of an inside 
loop. As you approach the 
mark, begin feeding in 
down-elevator to establish 
an inverted 45-degree 
downline; calculate how far 
It is to your entry altitude 
and roll upright when you 
are halfway there. As you 
approach your entry alti- 
tude, apply up-elevator to 
exit with the same radius 
as you drew during the 
loop portion. Maintain 
wings level and head to the 
other end of the box for the 
next maneuver. 

7. Humpty Bump half 
roll down: as you ap- 
proach the end of the box, 
pull vertical with a radius 
you can easily duplicate 
throughout the maneuver. 

Head straight up long 
enough to establish a verti- 
cal line, and perform a half 
loop at the top with the 
same radius as used to 
enter the maneuver. Don’t 
forget to reduce throttle to Idle before you pull over the top, or 
you will be screaming toward the ground. As you begin heading 
straight down, calculate at which attitude you’ll want to exit, and 
perform a half roll when you are halfway there. Now end the 
maneuver with the same radius, heading back toward the center 
of the box, wings level. 

8. Hammerhead, Va roll up, Va roll down: Immediately before 
approaching the center pole, pull vertical with a gradual radius 
and head straight up. Decide how tall you want to make the 
maneuver, and when you are halfway there, roll the plane Va rev- 
olution. Note: vou can roll in either direction, but the preferred 


method to make the 
maneuver easier is to be 
looking at the top of your 
airplane Instead of the bot- 
tom. Now, cut the throttle 
as you approach the top of 
the maneuver, and perform 
a hammerhead as previ- 
ously described. After 
the hammerhead, proceed 
straight down and Va roll in 
the opposite direction at 
exactly the same location 
as before. Continue straight 
down and exit with the 
same radius and altitude as 
you entered. Fly to the end 
of the box, wings level for 
the next maneuver. 

9. Humpty Bump, half 
roll up: this is basically the 
same as the other Humpty, 
except you roll on the way 
up Instead of on the way 
down. Be sure to keep the 
radiuses the same through- 
out the maneuver. Head to 
the end of the box, wings 
level for the next maneuver. 

10. Half Reverse Cuban-8: way before you approach the end 
of the box, pull the plane to a 45-degree upline and decide how 
high you want to make the maneuver. Hold the 45; when you are 
halfway to the top of the maneuver, roll to inverted, apply a little 
down-elevator to maintain the 45-degree line and continue 
upward. When you have reached the top, reduce the throttle 
and begin your Vs Inside loop. Begin with a radius that will 
ensure that you end up at the altitude where you started. End 
the maneuver with wings level and call, “Out of the box!” 

You have just completed the 1998 Basic Sequence. 
Congratulations! 




This 30 percent Pirate Extra 260 was built by Doug Fox. 


after an aerobatic maneuver, 
thus making you a better pilot. 

After all, banging on the sticks 
and letting the airplane decide 
the outcome is not EMAC fly- 
ing; it’s sport flying. Second, it 
will teach you how to recog- 
nize and maintain the founda- 
tion of every IMAC flying 
maneuver: straight and level 
flight. Once you have recog- 
nized what straight and level 
flight looks like (notice I didn’t 
say “master it”; after five years in IMAC, 
I’m still trying to master it), it’s time to 
think about doing a few center maneuvers. 

Pick out a section of three to four 
maneuvers from the IMAC Aresti 
sequence that you feel confident you can 
complete, in succession and within a 150- 
degree box. Don’t worry if it is in the mid- 
dle of the program; just start where you 
feel comfortable and confident. Keep in 


mind that it won’t be easy at all, and it may 
even be a little scary. Now fly these 
maneuvers as well as you possibly can. 
Remember, you don’t get a free pass 
between the maneuvers; you must fly one 
after another. Try to keep the plane straight 
and level between each maneuver and 
throttle back! The biggest mistake made by 
newcomers is forgetting to throttle back. A 
properly flown sequence will not be done 


at full throttle but will require a lot of 
throttle management throughout the pro- 
gram. Also, be sure to keep your plane at 
about 100 yards out during the entire 
sequence. 

The other mistake new flyers commonly 
make is to fly on top of themselves, as 
when you sport fly. This will get you in 
trouble in a hurry by shrinking your box so 
small that you will feel rushed and out of 
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WHY IS IMAC SO HOT? 



The Sukhoi /s another popular IMAC scale model. 


sync. Once you feel like you can perform 
your chosen segment well, start tacking on 
the maneuver before and after as shown on 
the Aresti. In lime, you will find yourself 
stringing together the entire sequence and 
looking ahead toward your first contest. I 
think you will also find a new direction and 
focus to your uips to the field, besides bor- 
ing holes in the sky. A well-performed 
sequence will give you a sense of accom- 
plishment that you probably haven’t felt 
since your first solo flight. I would suggest, 
however, that you attend a local IMAC con- 
test before entering. This will give you an 
idea of what the judges are looking for and 
which areas to improve. It’s best to leach 
yourself the right way from the start instead 
of breaking bad habits later. Additionally, 
you will see how a contest is run before you 
throw yourself into the arena. 

Finding out where contests are held and 
whom to contact is a matter of knowing 
where to look. The quickest way to find 
out about activity in your area is to visit the 
IMAC Web page at www.mini-iac.com. 
The Web page contains the current 
sequences, maneuver descriptions and 
regional director contacts. You may also 
sign up for an IMAC mail list, which is 


probably the best channel of information 
IMAC has to offer. Many manufacturers. 
TOC pilots and IMAC officers lurk on this 
list, so if you have any questions, you will 
undoubtedly receive an answer. Additional 
information can be obtained by Joining 
IMAC. For a mere $20 a year, you’ll 
receive four newsletters that are packed 
with flying, building and setup lips from 
seasoned veterans. You will also gel news 
from around the nation and the latest poli- 
cies concerning IMAC. To join, send $20 
to IMAC’s secretary: Dave Arndt, 2903 
Forest Ln., Lorain, OH 44053-1554. 

Coming full circle and answering the 
question, “Is it the aiiplane or the thrill of 
competition that makes IMAC so hot?” 
really depends on who you ask. Most 
Sunday flyers are content to know that the 
exact plane they are flying can aggressively 
compete and w'in in the IMAC arena; oth- 
ers have to prove it to themselves. In the 
end. though, it really doesn’t matter what 
excites you about IMAC ... as long as you 
have fun doing it! 

^Addresses are listed alphabetically in the Index 
of Manufacturers on page 134. 4- 



What would scale aerobatics competition be without the venerable Pitts Special? 
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Groundwork for aerial success 



Multi-Engine - 
Setup Techniaues 

B uilding and flying mulli-engine models have always been considered quite daunting, both mechanically and finan- 
cially. But with the advent of gas engines and computer radio equipment, the initial setup and reliability problems aren’t 
quite the Achilles* heel they once were. Through letters, phone conversations and discussions at fly-ins and competitive 
meets. I’ve come to realize that working knowledge about twins is pretty scarce. I remember reading a couple of good maga- 
zine pieces by Nick Ziroli Sr., in which he outlined some good, basic setups. But reprints aren’t commonly available from peri- 
odicals, so you have to catch them the first time or be able to pick up a back issue. Otherwise, you’re pretty much on your own. 


WHY TWO IS BEHER THAN ONE 

From a historical standpoint, the two 
basic reasons for having more than one 
engine on an airframe were safety, 
first, and speed, second. The safety 
theory is that if you have a problem 
with one engine, your aircraft will still 


be capable of flying to its destination 
and landing safely. In reality, that only 
works if you happen to be flying an 
empty plane that’s low on fuel. To off- 
set or absorb the added horsepower and 
weight of a second engine, the airframe 
moments and size must be increased to 


a point where the power to weight ratio 
essentially stays the same. So more 
often than not, maintaining altitude on 
one engine can be quite tricky, if not 
impossible — especially if the airplane is 
loaded near gross and the weather is hot 
and humid (high-density altitude). 



Greg Hahn's D~18 is a Ziroli design. 
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Figure 1, The rule of thumb for elockwiee 
rotation (ae ¥iewed from the cockpit) la: 0 
on the left engine, and 2 to 3 degree* 
right thruet on the right engine. 



The speed reason definitely holds true, 
though. When you have more than one 
engine turning, you have more speed. As I 
mentioned earlier, the power to weight 
ratio essentially stays the same, but you 
obtain more speed and climb performance 
from two, three, or four engines than you 
would from a single. 

What Tm trying to get across here is 
that you get more speed (thrust) from two 
l,000hp engines than from one 2,(X)0hp 
engine bolted to the same airframe. The 
easiest explanation involves prop “disc” 
area, or what I like to call lift area, since 
propellers are actually rotating wings. The 
geometric formula for the area of a circle is 
3.14 X diameter. Let’s say that a 2,000hp 
engine will turn a 3-blade prop 14 feet in 
diameter, and a 1 ,000hp engine will turn a 
3-blade prop that’s only 1 1 feet in diame- 
ter. The “disc areas” are 43.96 square feet 
and 34.54 square feet, respectively. So our 
two l.OOOhp engines are turning a total 
disc area of 69.08 square feet, as compared 
to the single 2,(X)0hp engine’s disc area of 
43.96 square feet. Therefore, our twin- 
engine airplane has the ability to produce 
around 50 percent more thrust from the 
same horsepower. There’s a lot more 
involved, but I hope you get the idea. 

IS THERE AN “EASY” MULTI? 

Of course, the question most often asked is, 
“What would be a good multi-engine 
trainerT’ Well, to be honest, there’s no such 
thing as a good multi trainer. Most available 
multis, in either plans or kit form, are of the 
“scale” variety, which usually means they 
look like a real airplane and the wings aren’t 
held on by rubber bands. Back in WW n, the 
Army Air Corps needed a good 
multi trainer, but it was expensive 
and they couldn’t justify the cost 
for an airplane that neither pro- 
duced bullet holes nor bombed fac- 
tories. 

I guess the same scenario holds 
true in modeling; it would be 
awfully hard to justify the time, 
energy and expense to hang two or 
more engines on a Big Stick — espe- 
cially when doing so might change 
the flight characteristics enough to 


transform an other- 
wise nice-flying 
sport plane into an 
ill-handling monster. 

So what we’re look- 
ing for is a good 
“first’’ multi, keeping 
in mind that all mul- 
tis are complex, 
high-performance 
aircraft and there- 
fore. not “easy.” 

Of the available kits and plans, my choice 
for a first multi-engine is the Douglas 
DC-3/C-47 transport, developed in the 1930s 
as an early airliner. The Douglas designers 
were able to incorporate all the available 
technologies of the day into an airframe that 
was truly multipurpose. Probably the most 
important of its many mild-mannered design 
attributes is the proximity of the engines to 
the centerline. This lessens the effect of 
adverse yaw if an engine failure occiu^ in 
flight. 

Some of its other goodies are a big. thick 
wing, long tail moment and rugged gear 
arrangement. Touting the C-47 as a good 
“first” is easy, since it was my initial entry 
into the world of multiple discs. I chose Nick 
21iroli’s design for its size and because I was 
familiar with his plans. (AVhen you delve into 
something new, it’s always good if some of it 
is familiar.) If size is a problem. Royal also 
puts out a kit for the C-47, and I believe it’s 
designed for a pair of .20- to .40-size glow 
engines and has 80 inches of wingspan. Both 
models are time-proven great performers. 
For me, the C-47 proved to be a great choice; 
I learned many lessons, and the plane sur- 
vived the bumps and grinds. 


BIGGER CAN BE BEHER 

One of the reasons for going with Nick’s 
design was its physical size. The plane is 
large enough to accept gas engines, which I 
have advocated for many years because of 
their reliability and lower fuel cost. The only 
drawbacks are their weight and limited size 
availability at the lower end of the displace- 
ment spectrum, which is why all gas- 
powered multis are quite large. If you’re 
going to run gas, it has to be big. The small- 
est gas burner available now (other than an 
industrial conversion) is the Zenoah G-23. 
With a 23cc displacement, the engine will 
turn a 16x10 2-blade or 15x8 3-blade prop 
with ease. A pair of these coupled to Nick’s 
large C-47 works very nicely together. 

I’ve also seen this model powered by 
engines as small as O.S. 1 .08s on glow and 
as large as Zenoah G-38s. Engines this large, 
though, seem to be a bit much, and over- 
powering a twin can get you into a lot of 
trouble in a hurry. Too much power can 
make any airplane tricky to get into the air, 
but in twins it can be downright disastrous — 
especially if you lose an engine in flight and 
find out that the vertical fin and rudder don’t 
have enough side area or throw to hold the 
model straight! 

If you’re going to run glow 
engines, reliability should be the top 
priority. I’ll give you a few things to 
keep in mind; avoid inverted mount- 
ing; 90 degrees is probably the best. 
It’s not quite as pretty, but you can be 
more flexible in yoiu- tank arrange- 
ment, and the carb won't flood as 
easily at low throttle. An upright 
engine is also 100 times easier to 
start. Use the biggest-diameter props 
your engines will handle and mild 
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The Dougtme DC-J/C«47 te m good choice tor e firet multi. Thle one le m ZIroll deeign. 


(nitro) fuel; this will help control overheat- 
ing. The bigger the prop, the better the idle! 
Use a glow driver if you feel there is a need, 
and set it to come on at throttle and 
below. It never hurts to keep “fire in the 
hole.** Use good-quality engines that you are 
very familiar with (you don't want to have to 
learn new engines, tool). 

SET UP FOR SUCCESS 

Whether you’re building, flying, hauling, or 
whatever, the better the setup, the better the 
outcome. If you follow a good setup proce- 
dure, you probably won’t encounter any big 
problems when you go to the field. Pilots of 
full-scale multis have quite a few more tools 
at their disposal than we do in our models. 
Many times, I could have used individual 
throttle controls or individual brakes. Even 
though these could be easily accomplished. 


manipulating the controls would be difficult 
at best, considering I only have two hands. 
But with my two hands, I can build in things 
to help make up for the control deficiencies 
inherent in modeling. 

Offsets and thrust lines are usually design 
issues, but I am asked about them 
quite often — usually. “How much?” and 
“Where?,” or “Is the designer 
right?” If you’re building from 
a good set of plans or a kit, the 
engine offsets have already 
been drawn in to counteract bad 
tendencies or just to make the 
plane handle a little better in the 
air and on the ground. If you 
want to check them out, or 
maybe try some designing 
yourself, the rule of thumb for 
clockwise rotation (as viewed 


from the cockpit) is: 0 on the left engine and 
2 to 3 degrees right thrust on the right engine 
(see Figure 1 ). Engine offset is even built in 
on full-scale aircraft to counteract the com- 
pound effect of “P” factor and rotational 
torque. Two degrees negative downthrust 
should be built in on both engines to offset 
pitch sensitivity to throttle changes (see 
Figure 2). Designers sometimes accomplish 
downthrust using wing and horizontal tail 
incidences. 

The most important aspect of any multi- 
engine setup is the throttle (servo to carbure- 
tor) linkage, so take your time and get it 
right! I recommend using a separate servo 
for each engine. Since today's servos have 
rotary output only, the amount of deflection 
lessens as the servo reaches its maximum 
travel in either direction; this makes the 
geometry of the linkage very critical. For the 


engines to run together accurately, the link- 
ages must be the same length and tightness 
and should preferably make the same turns. I 
use Nyrods for my throttles because they can 
be bent easily enough to make the turns 
without binding, which is really important 
considering how tight small nacelles can be, 
and they eliminate the need for those 


dreaded bellcranks, which should be 
avoided at all costs. The only drawback 
to using them is their sensitivity to hot 
and cold weather. They will expand and 
contract with temperature changes, so 
keep the inner plastic rods the same 
length and they’ll move the same dis- 
tance without affecting your linkage 
rr: geometry. Keep in mind that this move- 

ment will have an effect on your idle 
I trim setting, so some adjustment to the 
■ travel volume on your throttle channel 
may be needed fix)m time to time. 

LET’S TALK ENGINES 

After you get the throttle linkages set up 
properly and the plane is complete, you’re 
ready to run the engines. Whether you’re 
running glow or gas, forget everything you 
know about turning needles and start fresh. 
The object here is to obtain reliability and 
synchronization, not every screaming ounce 
of power. Run the engines separately, and 
tune the low and high needles so that you 
have a good transition (idle through full with- 
out hesitation) and a solid high end but not 
too lean. Then start both engines and, with 
the aid of a tachometer, decide which one is 
stronger. (This is where most guys get into 
trouble, so listen up!) Leave the weaker 
engine alone and then slowly richen the 
stronger until it slows down and runs with 
the weak one. Ne\*er lean the weak one up 
to the strong one; this is what causes most 
single-engine emergency landings, which is 
what we absolutely do not want — especially 
on a test hop! Once you become confident 
with the settings, you’ll realize that tuning 
twins isn’t that difficult. 

Another little item that comes up in con- 
versation from time to time is the question of 
using soft moimts. This subject can, at times, 
be akin to talking politics or religion over a 
long neck at the Dew Drop Inn, but it does 
warrant some discussion. I like soft mounts 
and have always used them on single-engine 
aircraft, but I tried them a couple of times on 
twins and did not like them. First, the thrust 
lines and offsets usually designed into the 
nacelles are very important. Soft mounts 
allow the engines to twist and 
turn; this changes the offsets, 
eliminating or compounding 
some of the correction and mak- 
ing frequent trim changes neces- 
sary. Then there’s vibration, 
which is supposed to be elimi- 
nated or lessened by the soft 
mounts. Soft mounts work great 
with a single engine attached to 
a single airframe. Putting two 
engines with soft mounts on one 



The author** P^38 demonetrate* the larger prep area that la available 
to twine. 


While building, take your time to get the throttle linkages right and the off- 
sets where tbeyWe supposed to be. Don't go straight to the field on the first 
day; take it outside and get those carbs and needles set right. 
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airtVame can set up a third set of harmonics 
between the engines, and this can become 
ver>' violent and destructive. This situation 
can also make it difficult to synchronize the 
throttles. Case in point: I went through seven 
aileron servos on my twin Beech before I 
narrowed it down to a vibration problem (I 
also learned that Nick Ziroli’s Beech- 18 will 
fly and land safely “rudder only”). 

Everything else on the plane, e.g., control 
surfaces, landing gear and radio, is set up 
exactly the same as for a single engine, 
which brings us to the flying characteristics. 
Fortunately for today's pilots, most — if not 
all — aircraft have nose gear, and they're even 
steerable! But back in the days of Benny 
Goodman (WW II). very few planes had a 
nose gear, and if they did, they were not 
steerable. Since mo.st of the scale kits and 
plans are from this era, ground handling can 
sometimes be a problem. I've often said that 
getting a twin tail-dragger off the ground is 
like trying to do ballet in football shoes: 
you'll eventually get the job done, but it 
won’t be very pretty. All 1 can say here is 
“practice.'' 

Getting back to something I touched on 
earlier about the dangers of over-pi^wering 
twins, there’s this thing called “VMC.” 
which is short for “minimum controllable air- 
speed.” Simply put, this is the slowest speed 
you can safely fly on one engine with power 
on. Since we don't have airspeed indicators 
on our transmitters (yet!), we have no way of 
knowing our airspeed until it's too late. 
Having extra horsepower up front requires 
you to react more quickly and makes the situ- 
ation much more critical. In any ca.se, your 
best bet with an engine-out emergency is to 
power down and look for a clean, soft spot 
and set the model's belly down, hopefully 
with minimum damage. A lot of guys will try 
to go around and make another pass, which 
means pulling the nose up and trying to gain 
altitude; this is almost always a bad move or, 
more often, their last move. It is always bet- 
ter to go in under conuol than out of control! 

While building, take your time to get 
the throttle linkages right and the offsets 
where they’re supposed to be. Don't go 
straight to the field on the first day; take it 
outside and get those carbs and needles set 
right. Then when you go to the field, you’ll 
be confident in your equipment and you 
can concentrate on the test flight, not the 
test run. Most — if not all — of the hassles of 
multi-engine aircraft can be eliminated 
before you ever get to the field. 
Remember, the worst place to find out that 
you have a problem is in the air. First get it 
right on the ground! See you at briefing. 4* 



Size 

Does Matter 


ri4 


Hitec RCD, Inc. 
announces the release 
of the 5 channel, 

555 FM Micro receiver. 


25% smaller than our popular 535 micro receiver, 
the all new dual conversion, narrow band 555 FM 
receiver is the perfect choice for your next "size 
sensitive" project. Built to exacting specifications to 
provide you with the glitch-free and pleasurable flying 
experience you can expect from Hitec equipment. 

Need more than 5 channels? Try our "Bullet Proof" 
8 channel Supreme receiver. Both available in a version 
to work with all popular FM transmitters. Ask for Hitec 
product at your local hobby shop. 

For more information call 
(619) 258-4940 or write to: 

Hitec RCD Inc. 

10729 Wheatlands Ave., Suite C 
Santee, CA 92071 



SEE OUR COMPLETE PRODUCT LINE ON THE 
WORLDWIDE WEB T http://www.hitecrcd.com 
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KRESS JETS, INC 

800 Ulster Landing Road 
Saugertles. NY 12477 
Phone: 914-336-8149 
Fax 914-336-5975 
e-mail: robertk@jkci.com 
web: http y/www. jkci.com/kressjets 

• Manual Mode or Auto Max ^ 
Performance Mode with 
Mini-Computer! 

Patent Pending 
FIXED PITCH 
UNLOADS WITH 
SPEED... 

VARIABLE 
PITCH DOES 
NOT! 


ELECTRIC 

Variable Pitch Props 


PRODUCTS: 

• Electric & Glow Duaed Fans 

• Electric & Glow Motors 

• Kits: P-38, V-1 Bu 2 Z Bomb and 
A-6 Etectrt & Glow 

• Electric & Glow Fan /Prop 
Design & Rgtt Performance 
Caicubtion Software 

• 2 and 4 Blade 
• 10 to 14 Inch Diameter 
:> • For Belt Drives 

{MODELAIR-TECH SaggtsM] 

FIXED VS. VARIABLE '^'^1 ‘V X 4IM>I 
COMPARISON THRUST/OZ. 
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78 9 7*P 

49 12 5*P 
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MODEL 

AIRPLANE 


FIELD & 
BENCH 
REVIEW 


^ ^HEN THEY 

\ /// I 

say, “And 
now for something a little dif- 
ferent,” on the old “Monty 
Python” show, they could 
have been referring to the 
Wespe, for it is definitely 
something different! This is an 

electric-powered, R/C airplane designed to fly slow and even indoors. 
When complete, its ready-to-fly weight is about 4 ounces. Top speed is 
near 4mph, and the model will cruise at less than that. 



Clancy Aviation 




by RANDY RANDOLPH 

The slow-flight move- 
ment started about three 
years ago in Europe, and 
it is well established in 
Germany, France and 
England. Model maga- 
zines from those coun- 
tries feature slow-flying 
airplanes in almost every 
issue. The idea spread to 
this country about a year 
ago and has been grow- 
ing ever since. One of 
the first to promote the 
concept of slow flying 
was Andy Clancy; in 
fact, he designed his 
Lazy Bee with just that 
thought in mind. 

Clancy Aviation* is a 
source for just about 

anything in the slow-flight movement. It now' imports the Wespe 
(wasp in German), which was designed especially for the WES- 
Technik power system and includes the geared motor, speed controller 
and servos. The Ganett receiver completes the airborne package and 
is, in itself, a work of art. The complete system — motor, gears, prop. 


Slow-flyin ’ 


speed controller/BEC, 
receiver and servos — has a 
total weight of well less than 
an ounce! This is not a 
“weak-sister” system at all; 
that motor takes this air- 
plane by the nose and leads 
it in a merry chase. Without 
the controller, it would be a 
real handful. The servos 
have plenty of power to 
shove some rather large 
control surfaces around with 
authority so that control is 
positive. 

The kit contains sheet wood, lightweight covering material, car- 
bon-fiber tube and rod, balsa dowels of various sizes, beautiful 
light wheels, plans and instructions. The plans are in German, but 

the instructions are in 
English. It is a good idea to 
read the complete instruction 
booklet before you start the 
project because there will be 
some head-scratching during 
construction. The wing and 
tail surfaces are built right 
over the plan, and the fuse- 
lage is built from measure- 
ments; there are no templates 
or drawings of bulkheads. 
Since the instructions are not 
step by step, you 
can start wherever 
you like. 

TO THE 
BUILDING 
BOARD 

1 started with the 
wing. The wring 
plan show's only the 
center section and 
one wing panel. 1 
used an old trick 
and oiled the plans 
with a little veg- 
etable oil so I could 
build the other wing 
panel on the back of 
the plan when the 
first was finished. 
Before 1 started the 
wing, 1 had to do 

some machine work. The leading and trailing edge (LE and TE) 
spars are balsa dowels. The LE is about U inch in diameter and the 
TE near ^Al. Because the wings are joined at the center with car- 
bon-fiber rods that extend through the center section and into the 
spars of each wring, the center of the LE and TE spars must be 



fun 
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SPECIFICATIONS 


Model name: Wespe 





drilled to accept the 
rods. To be sure that the 
holes were centered and 
drilled down the center 
of each spar, I made a 
drilling fixture from a 
3x4-inch block of pine 
2 inches thick. I mount- 
ed the block in my drill- 
press vise and drilled 
two holes that matched 
the diameter of the 
spars (!/4 and inch). 

I slipped the ends of the 
spars into the holes in 
the block, centered it 
over the center hole in 
the drill-press table (so 
the spars would extend through the table) 
and used a no. 55 drill to drill the spars. 

You have to trace the rib section from 
the instruction sheet. Since the tops and 


This Is the powerhouse that drags the Wespe through the 
air. It weighs 13 grams. The motor and ball-bearing prop 
shaft are glued to separate soft balsa blocks that can be 
adjusted to provide a perfect fit for the spur on the motor 
and the gear on the shaft. 


The WES-Tech servos weigh 2.4 ounces and have a pro- 
portional horizontal output. The S90 servo is not what one 
would call big, but it looks like V4 scale compared to the 
little WES-Techl 


bottoms of each rib are the same, I made a 
plastic template. Sixteen ribs are required, 
and it takes only 17 cuts! Instead of form- 
ing the wingtips by wetting them and 
bending them with a soldering iron, I lami- 
nated them from three thin strips using 
good ole Duco Household Cement. In fact, 
I built the whole airplane with that cement. 
1 laminated the tail surfaces from two thin 
strips the same as the wingtip. It probably 
wasn’t necessary, but I like to laminate that 
way because it is 


but if you haven’t had any experi- 
ence working with light, built-up 
wooden structures, you might 
want to practice on a Peanut kit or 
two before diving into 
the Wespe! 

When the fuselage 
was squared up, the 
motor and the two ser- 
vos were mounted 
along with the receiver 
and motor controller. 

This turned out to be a good 
idea because there is very little 
room for fingers between the 
top of the fuselage and the wing 
mount once the motor is 
installed. The carbon-fiber tube 
that is the tail boom is glued 
through two drilled bulkheads at 
the back of the cabin. When the 
tail boom was in place, I ran the 
receiver antenna through it to get it out of 
the way. It worked so well, I just left it 
there! 

The covering material is condenser 
Mylar and for a very light material is rela- 
tively easy to use. I used a Uhu glue stick for 
an adhesive, and it worked just fine. 
Although 
you need a 
very sharp 
blade to 


Features: this is a gentle, slow-flying airplane 
that can be flown In a gym or auditorium. It can 
also be flown outdoors when the wind is calm. 

Comments: this airplane uses lightweight 
construction techniques that should be familiar to 
those who have some experience with small- 
model, stick-and-tissue construction. 

Hits 


• Excellent wood and carbon-fiber parts. 

• Beautiful lightweight wheels. 

• Well designed and engineered. 

Misses 

• Very little or no prefabrication. 

• Multiple, small plan sheets are bothersome. 

• Working from plan to parts list is somewhat 
clumsy. 


cut this material and it does tear easily, in a 
way, it is forgiving, since it can be lifted 
and worked to eliminate major wrinkles. It 
can be shrunk with heat, but I see no rea- 
son to risk warping the surfaces just to^ 
make them look a little smoother. 
Although hinges are provided in the kit, I 
used the covering material in the typical Z 
fashion to hinge the surfaces; again I used 
the glue stick for adhesive. It seemed like a 
good idea to glue the fin/rudder to the 
stab/elevator before mounting them to the 
tail boom. It also seemed like a good idea 
to attach the wing to the wing mount and 
jig it in place before gluing the wing mount 
to the plywood struts in the fuselage. 

When that had been done, I glued the 


stable and stronger 
than a single piece 
that is bent to 
shape. Actually, 
the flying surfaces 
were fun to build. 


What looks tike a Chiclet with writing is 
really a 4-channel FM receiver. These 
receivers are handmade by Paul Garrett 
and are truly beautiful. The motor/gear 
drive Is held in place in the fuselage 
with two Vie-inch balsa dowels, which 
should shear in case of a missed 
approach. Note downthrust. 


Manufacturer: WES-Technik (distributed by 
Clancy Aviation) 

Type: slow flyer 

Wingspan: 37 In. 

Wing area: 360 sq. in. 

Length: 27 in. 

Weight: 4.1 oz. 

Wing loading: 1.6 oz./sq. ft. 

No. of channels req’d: 3 

Motor: WES Micro DC 5-2, 4 (included) 

Battery: 6, IIOmAh cells 

Prop: WES 8x4 carbon fiber (included) 

Price: $46 
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3 W engines - tl 
•Tournamm 
'IMA.C. J 
*UnHmite<a 


}tenders in. 
ilKmpions 


Specim^ons: 

7.4 HoMepower 

6.4 tm ' 

4.65 inched 
24xld^jx10 Prop 


43% G-202 114” span • Will be flown 
by Wolfgang Matt at 1998 T.O.C.IIl 
Giles 202 ready to coirer - $1995.“ 
gOMfft price w/3W120iB2 - $3195“ 


tech & WARRANTY SERVICE AVAIUBLE 


^Series Props Avai 


^ North American Importer for 

# 3W''Xod€fj'motoren 

10380 E Hert^^ 

Tucsoiiy AZ 85730 

l^one / FAX 520-7C1 -0067 
us at www.pclink.cam/cactus 


Escape from 
the Ordinary 


I 


WESPE 



All ribs are the seme and are cut from sheet balsa by making a 
template of the top of the rib and using it to slice identical ribs sim- 
ply by moving the template down each time. The guide marks on 
the bottom left of the sheet are ^/le inch apart, so each rib will be 
that width. 


roller-coaster maneu- 
vers while I was catch- 
ing up, but after that, it 
became a pleasure. It 
did require some down- 
trim to fly nice and 
level at about throt- 
tle. The reduced power 
was necessary to pre- 
vent it from running up 
to the ceiling all the 
time! This airplane will 
truly chase its tail! 
Turns of less than 6 
feet in diameter are 
very easy, and if you 
really want, you can 
make it swap ends in 



The flying surfaces are built right over the plan. The backing 
from MonoKote* is used to keep the glue from sticking to the 
plan. The entire airplane was built with model airplane cement 
(actually Duco Household Glue). 


tail group to the tail boom 
while things were still 
jigged in place, and the 
results were well-aligned 
flying surfaces. Last came 
the landing gear and tail 
skid. I made up a 6-cell, 
llOmAh battery pack that 
fit perfectly in the area pro- 
vided on the bottom of the 
fuselage. A trap door, 
hinged with Oracover*, 
held the battery in place. 

For a switch, I just plugged 
and unplugged the bat- 
tery, which was fitted 
with Deans* connectors. 

Always be sure that tlie transmitter is on and 
working before you connect the battery 
pack! The airplane balanced at the point 
shown on the plan, which was a surprise! 

LET’S HAVE SOME FUN! 

The first flight was an ROG during an 
indoor contest, and the airplane was in the 
air before I was ready! There were some 


sort of a snap turn. Touch-and-go’s right at 
your feet are really fun, and you can fly it • 
right up to your hand any time you want. 
Hying outdoors when the wind is calm is 
truly great! I fly in my backyard, which is 
a typical residential lot, and have no trou- 
ble at all. A typical flight is a hand-launch 
from the patio, under the TV cable, over 
the fence, under the power lines over my 



Only one side of the flying surfaces is covered with the condenser 
Mylar. The bottom of the elevator Is shown so that the hinges, 
made from the same covering material, can be seen. They don’t 
show at all from the topi 


shop, touch-and-go on 
the driveway, back 
over the fence, around 
the apple tree and back 
to the patio. The 6-cell, 
1 lOmAh battery pack 
provides at least 10 
minutes of this — actu- 
ally. I think much 
longer — but I haven’t 
pushed it. Quiet fall 
evenings will be a 
blast! 

^Addresses are listed alpha- 
betically in the Index of 
Manufacturers on pa^e 134. 4 
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GREAT PLANES 

RealFlight 
R/C Simulatop.,«..o.» 

M odern computer technology has made flight- 
simulation systems a realistic training aid. Tm referring 
to full-scale aviation, where pilots can build flight time 
on the ground at a flight simulator. Military, commercial and 
private pilots all have simulators available for training. All the 
scenery and simulated motion are generated by computer. 



I can recall, about 25 years ago while 
at Grumman Aerospace, being involved 
in a small way with a then state-of-the- 
art flight simulator. It did not use com- 
puter-generated scenery as is done today. 
The view from the cockpit was generated 
by a camera and projected onto a screen 
outside the cockpit windshield. The cam- 
era moved over a giant terrain map — a 
scale rendition with buildings, roads and 
all the details of the area to be flown 
over. This map was set up vertically 
against a large wall about two stories 
high. The camera traveled on what was 
similar to an X-Y plotting board that fol- 
lowed the pilot's inputs, and it changed 
speed over the terrain map according to 
the pilot’s inputs. This was very exciting 
to see in operation; I was even lucky 
enough to fly it a number of times. 

Today’s powerful computers make all 
of this modeling and mechanics unneces- 
sary. Scenery and motion are generated 
electronically, and the size of required 
computer hardware has been reduced 
drastically. The capacity of the computer 
I am writing this article on would have 
filled a large room — if not more — at that 
time, while today, the complete system 
sits before me on my desk. What’s even 
more amazing are the wonderful, easy- 
to-use software programs that make it 
possible to put all this computer pow'er to 
work for you. 

We have the opportunity to put a 
home computer to good use, as the prices 
have come down to within reach of the 
average modeler. Flying via computer 
simulation is a practical means of accu- 
mulating flight time. I have owned the 
Dave Brown Products* simulator for 
many years. It is a versatile system that 
made good use of the power and speed of 
the computers available when it was 
introduced. I've spent many hours flying 
that simulator; it's still a ver>’ good sys- 
tem. Early simulators lacked realistic- 
looking models and scenery because of 
the computer's limited (by today’s stan- 
dards) capability. 

Today’s computers make the Great 
Planes* RealFlight R/C Simulator possi- 
ble. The aircraft are so realistic, you can 
easily tell a P-51 from a Spacewalker. 
It's almost like looking at photographs of 
the nine airplanes available. In fact, the 
scenery is developed from photographs 
in what Great Planes calls “Photofield- 
3D Technology." You can choose five 
fields to operate from. 
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The system consists of a 6-channel 
controller in a Futaba transmitter case 
and a CD disc. This CD is said to be the 
equivalent of 130 floppy discs. For best 
performance* a state-of-the-art computer 
with Windows 95 installed is recom- 


mended. RealFlight will run on an Intel 
Pentium at 90MHz and 12MB of RAM 
but you will not be able to use the high- 
resolution graphics; for that, you’ll need 
a faster machine and at least 16MB of 
RAM. A Direct3D-compatible accelerat- 
ed video card is also highly recommend- 
ed. Before reviewing RealFlight, I 
upgraded my system and also added a 
17-inch monitor, which I highly recom- 
mend. While waiting for the upgrade, 1 
decided to get a second opinion on the 
installation and operation of the system. I 
knew my friend Bob Steele was eager to 
try a simulator, so while I was waiting, I 
gave it to him to get his input. 1 knew I 
would get some good feedback. 

As are most Windows 95 programs, 
RealFlight is easy to install; just install 
the disc and follow the instructions. I had 
a problem calibrating the transmitter con- 
trols. No matter what I did, I got fluctua- 
tions of the control surfaces. Not until I 
removed my other game controllers did 1 
get good calibration. Bob had no prob- 
lems with the installation or calibration. 
The online instructions are very thorough 
and cover any problem that might arise. 


and the fix for my calibration difficulty 
was described in great detail. 

Once RealFlight has been installed, 
you select “Simulator Settings” from the 
opening screen and other settings that 
will determine airplane characteristics. 


times, but after that, it was Just annoying. 
Fortunately, this effect can be turned off. 
A choice of background music is avail- 
able, as are other noises: crickets, field 
talk, etc. Jibes from your flying buddies 
pop up once in a while, such as “What 
did you cover that with” or “Bring it 
down where we can see it,” or the classic 
“Does anyone have a glow plug?” 

Calibrating the transmitter was a little 
confusing the first time, but follow the 
instructions and don’t get ahead of your- 
self; the instructions are very complete. 
When the settings are correct, pick the 
“Select Airport” and “Airplane” buttons. 
The model choices run the gamut and 
include a PT-40 trainer, powered glider, 
Cessna trainer, Profile Extra, low-wing 
fun fly. Ultra Sport, Spacewalker, 
Ultimate bipe and P-51. 

After you’ve made an airplane choice, 
pick a flying site. The scenery is devel- 
oped from photographs of actual flying 
fields using RealFlight’s Photofield-3D 
technology, and it is very realistic. Of the 
five fields available. I’m sure you’ll find 
one that resembles yours. Along with the 
flying site, you have a choice of objects 
on the field, such as a building, people, 
trees, other airplanes and more. Some of 
the on-field objects’ graphics, such as the 
trees, don’t match the quality of the rest 
of the scenery. You can taxi or fly 
through any of the scenery. One of the 
features I have enjoyed with the Dave 
Brown simulator is the limbo poles and 
racing pylons; hit them and you crash. 

When you have picked the flying site 
and model, click on the “Fly Now” 
option, and the screen will come up with 
your model silting on the runway of the 
field you chose, engine idling, ready for 
takeoff. Power up, take off and fly. You 


Comments: state-of-the-art computer 
simulations using actual photographs of 
five flying sites. Control inputs match the 
types of models being flown. Virtually 
any aspect of the nine included models 
can be re-configured to create new 
models. All-around great simulator. 
Requires Pentium P90 computer to take 
advantage of high-quality graphics. 

Hits 

• Easy installation. 

• Realistic airplanes, scenery and sound. 

• Ability to recreate models. 

• Good online help. 

Misses 

• Not enough airfoil choices. 



flying field, weather, etc. There is a very 
good sound system included with 
RealFlight that offers quite realistic 
recordings of actual engine sounds that 
match the engine being flown. Engine 
rpm follow the throttle setting precisely. 
This is in Doppler-corrected stereo that 
makes the model sound as if it is crossing 
the screen when it passes by. One feature 
that I did not care for was the crash sound 
effect. It was humorous the first few 


SPECIFICATIONS 

Model: RealFlight R/C Simulator 

Manufacturer: Great Planes 
Model Mfg. Co. 

List price: $249.99 (simulator with 
Futaba controller): $1 69.99 (simulator 
software, CD disc only) 

Features: extremely realistic scenery, 
model renderings and sound effects. 
Genuine Futaba transmitter controller. 
Easy to install and operate. Accurate 
flight performance. Over 200 variables 
allow you to customize airplanes, test 
changes, or create new design. 
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GREAT PLANES REALFLIGHT R/C SIMULATOR 



can reposition yourself from the flightline 
to the cockpit or in a chase plane at the 
touch of a function key. These keys, FI 
to FI 2, are also used to zoom the model’s 
view in or out. F7 will give you a view of 
the windsock. 

Why the windsock? Well, you also 
have control of the environment: wind 
velocity, direction, turbulence and even 
thermal activity for the glider can be pro- 
grammed in. 

You will soon find that you are 
actually flying inside a diorama. Fly past 
the scenery, and you are flying outside 
your flying-field world. If you fly high 
enough, you can look down and actually 
see the field and diorama walls surround- 
ing it below you. This takes nothing away 
from the normal functions of RealFlight; 
it’s just interesting to see how it has been 
developed. 

I was quite impres.sed with the accuracy 
of each model's performance. Each one 
flew as that particular type should. The 
trainers were docile, as they should be; 
aerobatic types were very maneuverable; 
and the P-51 flew like the heavy warbird 
that I am very familiar with. 

The ability to change over 200 para- 
meters of each of the nine included mod- 
els gives the operator an infinite choice 
of models. I clipped the Ultra Sport’s 
wing from 62 inches to 48 inches and the 
stabilizer to 20 inches; the weight was 
increased to 15 pounds. How did it fly? 
Exactly as I thought it should. If you 
pulled it off the ground too soon, it 
would snap or get very squirrelly; it 
stalled at a higher speed, and the roll rate 
went way up. I also reduced the engine 
on the stock Ultra Sport from the stock 
ST.90 to an O.S. .52 4-cycle. It flew OK, 
but made longer takeoffs, and overall 


performance was degraded. The engine 
was then further reduced to an O.S. .40, 
and at that point, the plane would get 
into the air, but performance was very 
poor. For performance comparison, try 
various propellers on the engines. 

You can’t change the nine included 
models. The airplane closest to the one to 
be created is renamed and modified. In 
that way, the default airplanes are always 
available. 

Bob Steele, my inquisitive engineer 
friend, put this feature to good use by 
dialing in a number of his airplanes. By 
taking measurements and inputting them 
into the editing parameters, he created a 
Sterling Stearman PT-17 from the 
Ultimate bipe. He also turned the pow- 
ered glider into a Goldberg Electra. and 


the PT-40 into an AirCore 40 trainer. Bob 
has a lot of flying time on the AirCore 
and has found that the one he created and 
flies on RealFlight is quite representative 
of his model. 

An incredible number of variables are 
available for modification. The engine 
can be edited to a size of your choice. 
Maximum power and rpm of the new 
engine can be inputted. Propeller diame- 
ters, pitch, number of blades and even 
blade airfoil are some of the available 
prop variables. The engine thrust line and 
location can be altered for the new 
design; all aspects of the fuselage and 
wing can be modified. Airfoils on both 
the wing and tail surfaces can be 
changed, as well as the landing-gear type, 
tricycle or tail-dragger and location. 

Airfoils are available; three 
symmetrical and one flat-bot- 
tom. I often use variations of 
the NACA 2412 semisymmetri- 
cal airfoil on my designs, and I 
wish it had been included. 

Much has been written about 
the value of a model flight 
simulator as a useful training 
aid. It is my opinion that yes, 
indeed, you can learn from a 
simulator. A person who can 
fly an R/C model will be able 
to fly the simulator. One who 
can't fly won’t be able to, but 
he can learn. To demonstrate 
this, I left the RealFlight with 
my friend Daulton Sherman. 
Daulton is interested in air- 
planes but he is not a modeler. 
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available for custom designing an aircnft. 
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He and his wife visit our flying field 
often, just to watch the activities. Fve let 
him take the transmitter of a trainer, and 
it was more than he could handle. He 
knew the basics, but orientation and 
coordination eluded him for the short 
time he had at the sticks. After a week 
with the RealFlight simulator, however, 
he could keep the PT-40 in the air for as 
long as he desired. He could make good 
landings, though not always on the run- 
way. Fve found it best, when landing, to 
use the “zoom” key, F3, to zoom out for 
a broader view of the model and the 
field. Fm going to see that Daulton gets 
some more time on RealFlight and then 
gets back to the field and has another try 
at the trainer. I bet it won't take much 
time to make him a pilot. 

To sum up my opinion of the 
RealFlight simulator: it is outstanding. As 
a training aid, it has all the necessary 
maneuvering accuracy, realistic models, 
scenery and sound effects. Some parame- 
ters, such as twin engines, are not yet 
available. I would also like to see more 
airfoils available. Improvements and 
upgrades will be addressed in the future 
and, in all probability, will be available 
as downloads from the Internet at 
www.realflighl.com. Congratulations to 
Great Planes for offering such a techni- 
cally advanced system. 

^Addresses are listed alphabetically in the Index 
of Manufacturers on page 134. 4- 




RealFlight Add-Ons, Volume One 

While we were putting together this review, I got a press announcement for “RealFlight 
Add-Ons, Volume One.” As Nick said, “Improvements and upgrades will be addressed 
in the future.” Well, the future is now— and what a future it is. 

This add-on disc provides 13 new airplanes, including a CAP 232, an F4U 
Corsair, a Learjet and an Aeromaster. There are seven new environments to fly in, 
including the “RealFlight University” campus, where you can fly through stadiums 
and such. You can fly over the Smoky Mountains, complete with the rugged terrain 
and elevation changes you would expect from this disc. You can even fly in a 
school playground, simulating some of the small-field flying many of you are doing 
these days. Heck, you can even fly on Mars, with scenery generated by NASA’s 
Viking 3D images! 

This disc let you change mountain shapes and add clouds and other atmospheric 
conditions; It includes more airfoils, too. It even has the NACA 2412 airfoil you wanted, 
Nick! All of this stuff Is, of course, completely compatible with RealFlight. Surprisingly, 
this add-on disc sells for only $39.99 and should be available by the time you read this. 

— LM 

% 



HEY Are 

The Best. 


The design and manufacture of all 
Technopower II fine scale radial 
engines is a blend of old world 
craftmanship and high technology. 
This combination produces engines 
that are powerful, reliable and quiet. 
You deserve the very best, and that 
means a fine scale radial engine 
from Technopower n. 


7 Cylinder Big Bore Series 
30^2 Ounces • 2.0 Cubic Inches • 6’^" Diameter 


TECHNOPOWER II INC. 

610 North Street, Chagrin Falls, OH 44022 • Telephone (216) 564-9787 
http: / / ww'w.technopower.com 

Complete brochure: U.S. $3.00; other $5.00 • Visa & MC Accepted 


SIIRSRRIBE 


Model Airplane News 

1 - 800 - 827-0323 


Vintage R/C Plans 

PBY-5A 



$31.95 108‘W-SPAN 

+ $4 95 S&H U.S. .60 SIZE ENGINES 

■E $ 1 0.95 S&H FOREIGN 4 SHEETS 


MANY MORE PLANS AVAILABLE 
CATALOGUE $2.00 (FOREIGN $3.00) 


VINTAGE R/C PLANS 
FRED NOVACK, OWNER 

5105 PINE HILL CIRCLE • HOWELL. MI48843 
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You can bet the author’s own-design Polish PZL-P38 balances perfecttyl 


Get the CG right . 


T HERE’S A LOT of truth to the 
old saying, “A nose-heavy air- 
plane may fly poorly, but a tail- 
heavy airplane may fly only once.” 
Correctly balancing a plane is very 
important; it is surprising how many 
crashes are the result of improper bal- 
ance. You may be able to balance 
your forgiving, straight-wing (con- 
stant-chord) trainer on its spar using 

The key to properly 
balancing your model 

your fingertips, but a little more care 
is required for other configurations. 
This article will explain how' to deter- 
mine where the CG should be located, 
how to estimate the CG position 
before you position the model’s 
components and, finally, how to con- 
firm the final CG location. 

DETERMINING MEAN 
AERODYNAMIC CHORD 

The mean aerodynamic chord (MAC) 
for a straight wing is simply the 
chord of the wing. A good balance 
point for most configurations is about 
25 percent of the MAC, measured 
back from the leading edge. This is 
often where the spar is and where the 
wing is the thickest. (That’s why you 


can use your fingertips to balance 
that trainer on its spar.) 

The MAC of a tapered wing can 
either be calculated or determined 
by a graphical method. Figure 1 is a 
typical tapered wing, where: 

R = root chord (centerline chord) 

T = tip chord 

R+T 

Mark the calculated MAC on the 
wing outline where it just touches the 
leading and trailing edges. Now mark 
the 25 percent point on the MAC and 
project it to the root chord (R). 
Distance Y is how far the CG should 
be aft of the leading edge on the cen- 
terline of the root chord. Balance 
your plane at this point. 


If you’re uncomfortable calculat- 
ing the MAC with the formula, here’s 
a simple graphical procedure. Lay 
this out on your full-scale plans to get 
good accuracy. Extend the root chord 
(R) by the tip chord (T), both at the 
leading and trailing edges. 

See Figure 2. Similarly, lay out the 
root chord (R) on the tip chord as 
indicated. Now connect these pointy 
with the diagonal lines as shown. The 
MAC is where the diagonals cross. 
Draw in the MAC and establish your 
25 percent point as before. Project 
this point to the root chord (R); this is 
your desired CG (balance point). 

HOW ADOUT DIPLANE WINGS? 

In the case of biplanes, the “chord”^ 
becomes a combination of the top 
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wing chord plus the stagger. Figures 3a 
and 3b illustrate how to determine the 
MAC for the two general classes of 
biplanes: straight wings with stagger and 
bent top wings with straight bottom wings. 
For top and bottom straight wings of equal 
chord, the effective “chord” is the chord of 
the top wing plus the stagger (Figure 3a). If 
there is no stagger, then the top wing chord 
is all you need to be concerned with, and 
this case is the same as for a monoplane. 

For the case of a swept top wing and a 
straight bottom wing, use the graphical 
method as illustrated in Figure 3b and pre- 
viously discussed. 

BALANCING THE AIRPLANE 

If at all possible, try to balance the air- 
plane without adding ballast. This can usu- 
ally be done if you make your preliminary 
balance check before you cover your air- 
plane and before you finalize the installa- 
tion of internal components. This prelimi- 
nary check may indicate a location for the 
servos and/or battery that will require an 
access hatch. Even so, this is better than 
adding ballast weight. 

If you’re building a new design, or one 
in which the component layout is not 
specified or the CG position has not been 
noted, a calculation of the CG may be 
very helpful. To do this, you need to 
weigh all the components of the airplane 
and estimate their individual CG posi- 
tions. The large structural pieces (wing, 
fuselage and tail) can be balanced on the 
scale as you weigh them. Dense compo- 
nents like the engine, servos and battery 
have their CGs at roughly the center of 
their side view. List all the components 
with their weights and their distances 
(moment arms) from a common datum 
line. This is illustrated in Figure 4 and 
Table 1. 

CALCULATION OF CG 


Component 

Weight 

Moment 

arm 

Moment 

EngIne/prop 

Wi 


W^x 1 ^ 

Cowl 

W2 

^2 

W 2 XI 2 

Tank 

W3 

I3 

W 3 XI 3 

Main gear 
(etc.) 



— 


Total weight = W Total moment = M 

The overall aiq>lane CG position mea- 
sured from the datum line is the sum of all 
the component moments divided by the 
total weight of the model. 

L _ M = “fhe distance of the CG from 
W the datum line (Figure 4) 


Figure 2. Graphical determination of MAC. . 

/' 



\ 


T , 

* 

\ 


TABLE 1 


I Component 

Weight (oz.) 

Moment arm (in.)'' 

Moment (0Z;4n.) I 

Props (2) 

2 

3.25 

6.5 

Engines (2) 

30 

5.25 

157.5 

Engine box (2) 

1 

7.75 

7.75 

Engine mounts (2) 

2 

7 

14 

Rudder/elevator servos 

3 

15 

45 

Aileron servo 

1.5 

14.25 

21.4 

Throttle servo 

1 

15.25 

15.25 

Receiver battery 

3 

10 

30 

Tank 

2 

12 

24 

Fuselage 

8 

17.25 

138 

Wing and landing gear 

30 

11.75 

352.5 

Tail assembly 

4 

41.75 

167 

Tail covering 

2 

41.75 

83.5 

Fuselage covering and sheeting 6 

16 

96 

Wing covering 

3 

11.75 

35.25 

Tailwheel 

1 

40.5 

40.5 

TOTALS 

99.5 

270.5 

1.234.15 

L = 

distance to CG from 
former F-1 (datum line)’* 

~^^d9 5^ = 12.40 Inches 


Now, if the CG doesn’t come out where 


Example of calculation of CG for twin-engine airplane. 
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GET THE CG RIGHT 


C.G. 

25% 



MAC 

Stagger ^ 


Figure 3a. Determination of MAC for biplanes with straight 
staggered wings. 


you want il (on that 25 percent MAC point), you can reposition 
batteries and servos on paper and calculate the airplane CG 
again. This is a lot easier than physically relocating components 
or having to add ballast. If it becomes absolutely necessary to 
add ballast, you can calculate the change in CG by adding a 
given weight of ballast; just treat the ballast weight as another 
component. 

For my recent original twin-engine design, it was necessary to 
calculate the CG before installing the components because it had a 
very cramped fuselage. I needed to position the tank near the plane 
CG and then find a space for the servos and battery. Table 2 shows 
my list of components and calculation of the CG. It is important to 
account for all items. Estimates have to be made for covering, if it 
has not already been applied. 

Of course, calculating the CG must never replace actually 
balancing the airplane, but it is very useful for scratch-building — 
particularly if the configuration isn’t standard. There are several 
methods for balancing your airplane, from suspending it to 
balancing it on supports under the wing. There’s even a 
commercially available CG machine from Great Planes*. Use 
whichever method best suits you. but let balancing the airplane be 


one of your final checks before that first flight. Now that you know 
where the CG ought to be and how to determine where it actually 
is, you can expect that first flight to be successful. 

^Addresses are listed alphabetically in the Index of Manufacturers on page 134. 4 > 



Figure 3b. Determination of MAC for bent-wing biplanes. 


'• / 


T = Tip 
R = Root 
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KEITH SPARKS 


I WANTED A MODEL that looks like a jet hut 
could be flown from a grass strip. This required 
a design that was smaller than most jet look- 
alikes and one with a light wing loading and easy 
ground handling. I enjoy scratch-building, so I 
decided to design a plane to meet my needs. I used 
Styrofoam to achieve the jet-like compound curves 
and made three prototypes. I improved the minor ^ 
flaws each time and am now totally satisfied with the 
final product. 




FOAM AND FIBERGLASS FIGHTER 


BEGINNING CONSTRUCTION 

I began construction by photocopying 
the plans: that way, 1 have one copy to 
use as a production tool. One note on 
Styrofoam: Tve used expanded bead 
(white) foam, and although it is light, it 
is difficult to work with when it’s thin. 
The true (blue) Styrofoam is a little 
heavier, but it’s much easier to work 
with; it’s stronger, requires less filler 
and is available at builders’ supply- 
houses in 2-inch thicknesses. 

To make heavier patterns, cut out 


the 15 section paper patterns, glue 
them to poster board and cut them out 
again. Trace the patterns onto the 
Styrofoam using a fine-point ink pen. 
Mark the centerlines and water lines as 
well. 1 use a felt-tip marker to number 
each section in its top right corner to 
help me keep track of which end is up. 
Cut the sections out on a scroll saw, 
using a line blade to produce a smooth 
surface. Then cut ‘Reference slots’’ 
approximately */i6 inch deep on each 
end of the centerline and water line. 


(Be sure your saw is square before you 
cut the slots.) 

Using the reference slots as guides, 
temporarily bond the sections together 
with 5-minute epoxy. Two drops per 
section is enough to hold them together 
while you sand them. Sand the sides of 
the sections parallel to each other, and 
sand sections 3 through 7 flat to accept 
the Sig* canopy (part no. WC-809). 
Place the canopy on the fuselage, mark 
its position with a felt-tip pen, and set it 
aside for safekeeping. 
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the sections to loosen the bond. 

To cut out the center of the section, drill a 
hole for the scroll-saw blade to pass through, 
put the blade in the saw and cut out the center.^ 

• Section 1. Use a compass to mark the 
spinner side, and cut the wall to Vi6 inch 


MAKING THE WING 

The wing templates should be slightly over- 
size so you can later sand them down to cre- 
ate sharper comers and a smoother surface 
for the balsa strips to bond to. 

Cut the basic shape out of 2-inch-thick 
Styrofoam. Now make Formica templates 
and attach them with double-side (carpet) 
tape. Cut the airfoil with a hot wire. The ele- 
vators and vertical stabilizers are identical at 


this point. Using a bar sander and 180-grit 
sandpaper, gently sand off any irregularities. 
The bond surface at the trailing edge (TE) is 
Va inch constant. The leading edge (LE) 
tapers from to Va inch. Use 5-minute 
epoxy to bond the balsa to the Styrofoam, 
using masking tape to hold everything 
together while the glue sets, and then sand 
the balsa to the shape of the plans. Make a 
sanding block out of l^-inch balsa strip with 
180-grit sandpaper attached to its edge with 
carpet tape. Using a straightedge as a guide, 
sand approximately V^2-inch grooves into 
the wing and tail airfoils. Then epoxy V^- 
inch carbon-fiber strips into the grooves. I 
haven’t tried this wing without the carbon- 
fiber strips, but it’s nice to know they’re 
there when you’re pulling out of a dive. 
With the wing this far along, you can now 
get back to the fuselage. 


COMPLETING THE FUSELAGE 

Here are some tips for sanding the fuselage: 

• Use 90-grit paper to sand off the comers 
using light pressure. 

• Sand in short, 3-inch strokes until the sec- 
tions blend together smoothly. 

• In areas where the sandpaper gouges the 
foam, pull it across the surface by holding its 
comer with your thumb and index finger and 
apply light pressure to the rest. 

• Final-sand with 
180 grit following 
the same rules. Use 
bright light at an 
angle to spot and 
correct imperfec- 
tions. 

Using the wing 
halves as patterns, 
place them on the 
sides of the fuselage 
to align and mark the 
chord and fuselage 
centerlines. Wrap 
the spinner with car- 
pet tape to avoid 
damaging it, and 
also use the tape to 
keep it on the nose 
while you sand. 
Then sand the fuselage, avoiding the areas 
marked for the canopy and wings. Leaving 
an area the width of the pen marks works 
well; leave the same amount around the 
spinner and fine-tune it later. 

I separated the sections by gently bending 
the fuselage at the seams. If you start to dent 
the Styrofoam, stop and insert an automobile 
feeler gauge or something similar between 


The sanded fuselage is ready to be hollowed out. 



SPECIFICATIONS 


Model: F-14 Foamjet 

Type: fun-scale jet 

Wingspan: 46 in. 

Length: 35 in. 

Area: 358 sq. in. 

Weight 3.5 lb. 

Radio req*d: 3-channel 

Engine used: O.S. Max FP .25 

Prop used: Master Airscrew* 9x4 

Features: glassed and sheeted foam 
construction. 

Comments: this model is small 
enough to fit Into a small car and 
requires no assembly at the field. It's a 
lot of fun to fly off a grass field and 
catches the attention of spectators. 




The wings are bonded to the fuselage. The fuselage is held firmly in place with carpet tape while 
the wings are blocked up. 


The fuselage sections are ready to be bonded 
together. 
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TO ORDER FULL-SIZE PLANS (FSP09981), SEE PAGE 119. 


CONSTRUCTION: F-14 FOAMCAT 



Using this special sanding tool will produce a perfect fuselage-to-spinner air gap. 


thickness with the saw, use a scriber to 
mark the aft end, and sand the section 
down to the line using a tube with 90- 
grit sandpaper glued to it. 

• Section 2. Cut off half of the aft end using 
a hot wire stretched Va inch high across the 
table. I made two passes. The most aft 
piece will be bonded to the front of section 
2A; the next forward piece is disregarded, 
and the rest of the section should be fin- 
ished the same way as in section 1 . 


• Sections 2A through 5. Use a compass 
to mark the holes, and when the comers 
have been removed, cut the nose stiffener 
slots. The aft end of section 5 should be 
marked with a .scriber set at Vl inch high 
and then tapered to the line using the 
sanding tube. 

• Section 6. Scribe and cut this section 
as before. Mine didn’t require sanding. 

• Section 7. This section is scribed at 


inch only at its top back half and then 
cut. The bottom half is used for landing 
gear support. The forward end of section 
7 is scribed at !/i inch and tapered to the 
hole as in section 5. 

• Sections 8 through 15. These are 
scribed at inch. Make the bottom of 
the servo compartment (see patterns), 
then saw it out. Cut the front side of sec- 
tion 8 to accept the landing-gear plate in 
the same way as you cut off the rear of 
section 2. 

BONDING THE FUSELAGE 

The first bond will be between sections 
13 and 14. You’ll need to make a hole 
for the elevator torque-rod bearing. Put 
the aft end of section 13 on a flat surface 
and, using a sharpened piece of scrap 
aluminum tube, drill a ^'ole through the 
centerline. When the brass elevator 
torque tube turns freely in the aluminum 
bearings, bond it in place with epoxy, 
then bond section 13 to 14. (Avoid using 
excessive epoxy! A thin film on the 
inner half of the skin is sufficient. The 
other half of the bond will be made dur- 
ing the fiberglass step.) 

Sections 2 through 5 are next. After 
the bond has cured, install the lite-ply 
nose stiffeners. Trim the firewall approx- 
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imately Vi6 inch smaller than the front of 
section 2A, then drill it and bond it into 
place. Be sure to install the blind nuts. 

Now drill a ^/^-inch-deep hole through 
the right-hand side of the landing-gear 
plate and the tapered portion of section 7. 
You’ll be able to feed a servo wire 
through this. In section 9, drill a hole 
inch from the aft end at the centerline (as 
you did for the elevator torque tube). 
Now, force a prebeni aileron torque rod 
and tube through the hole. Epoxy the tube 
in place using */4-inch scrap balsa to prop 
up the end of the aileron torque rod while 
the aft end of section 9 sits flat on the 
table. The rest of the bonds are made one 
or two sections at a time until the fuselage 
is complete, with the exception of the sec- 
tion forward of the firewall. Use a razor 
to cut the TE of the wing 1 inches from 
its edge, then transfer the chord centerline 
to the back of the wing. 

AHACHING THE WING 

To prepare for the wing-to-fuselage bond, 
use the water line as a reference to make 
sure the fuselage is parallel to your work- 
bench. To accomplish this, I used double- 
side tape to attach blocks to the firewall and 
aft end of section 15. Then I pushed three 
razorblades into the bottom wing-position 
line to support the wing. I test-fit the wing 


The elevators are being bonded to the torque 
balsa sticks to make sure they didn’t move. 

by placing it on the razorblades and push- 
ing it against the aileron torque tubes. I also 
placed a block under the wingtip to keep 
the wing straight while the 30-minute 
epoxy cured. I used masking tape stretched 
just a little for clamping pressure. Be sure 
to wipe away any excess epoxy. Repeat this 
step for the other wing half. 


rod. Carefui alignment is required, so I used 


To install the vertical stabilizers, sand 
them at an angle and test-fit them. When 
you’re satisfied with the fit, draw a line 
along their chords and another line paral- 
lel to the fuselage centerline. Use tooth- 
picks to make holes at the ends of each 
stabilizer’s chord line. Break the tooth- 
picks in half, and push them into the 



SPECIFICATIONS 
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F-14 FOAMCAT 
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CONSTRUCTION: F-14 FOAMCAT 



The primer sealer has been applied; Uiis step fills the glass weave 
and protects the foam from the paint. 


holes. This will keep the stab in place 
while the epoxy cures. Align the points of 


FLIGHT 

PERFORMANCE 


The control throws for the test flights 
were aileron ^/2. inch up and down, 
elevator % inch up and down (both 
were measured at the TE). 

• Takeoff and landing 

During taxi and rollout, the Foamjet 
will bounce around, then smooth out 
as the airspeed picks up. I try to pick 
the smoothest spot on the field to 
rotate because a bump can cause a 
small model to rotate too soon. If I 
this happens, I push the nose over to i 
gain a little airspeed, then I climb 
out. Landings will surprise you 
because of how slowly this model 
will fly. This became apparent during 
a few dead-stick landings. I found V 4 
power is best with a straight-in 
approach. I then cut back to idle 
over the runway and let the plane 
settle in. I can get the Foamjet to 
takeoff speed in 60 feet on a paved 
runway and to vertical-climb speed 
in 80 feet. 

• Flying 

At high speeds, the model will go 
where you point it, and high-G 
maneuvers are no problem; the 
wings are very strong. The Foamjet 
is just as stable inverted as it Is 

( upright. If you fly from a paved strip 
and have the need for speed, try 
some smaller wheels. The model is 
very forgiving at slow speeds, losing 
only about 15 feet after a stall. On 
windy days (15mph), slow flight is a 
handful, so pick a calm day for the 
test flight. Get a little practice, be 
ready to turn a few heads, and have 
fun. 



the toothpicks to the 
lines on the fuselage 
and push the stab into 
position. I used tape 
for clamping pressure 
and added a small 
spackle fillet around 
the base of the slabs. 

Now install the 
Dave Brown* engine 
mount (part no. 15X) 
and bond sections 1 
and 2 to the firewall. 
Use a Dremel* tool 
to cut away an area 
inside the cowl for 
the engine, in this 
case an O.S.* Max 
.25 FP. Use lightweight household spackle 
to fill the areas where the plywood is 
exposed and to fiU the grooves for the car- 
bon fiber rods. Spackle can also be used to 
fill any imperfections 
as well as to make fil- 
lets around the wings. 

Let the spackle dry 
overnight, then lightly 
sand the entire fuse- 
lage with 280-grit 
sandpaper. This is nec- 
essary because when 
you cut out the center 
of the sections, the 
foam's inner stresses 
were relieved and 
the sections changed 
shape slightly. This is 
why I only bond the 
inner half of the skin. 

If the epoxy seeps to 
the outer surface, 
bumps will appear at the seams when you 
sand it. 

To sand the front of the cowl, I made a 
special sanding block out of three layers of 
lite-ply. The first two layers are slightly 
larger than the spinner, with the center cut 
out slightly larger than the drive washer on 
the engine. The last layer is drilled to the 
engine-shaft size with sandpaper glued to 
its face. Rotating this sanding block on the 
engine shaft will produce a perfect cowl- 
to-spinner air gap. I used washers between 
the tool and the engine and removed them 
until the gap between the spinner and sec- 
tion 1 was large enough to take an ^/^-inch 
balsa sheet with a little room left over. 
Then I bonded the balsa to the front of sec- 
tion 1 with epoxy. (This tool can also be 
used to add clamping pressure with the 
prop nut.) Then I installed the spinner and 
final-sanded the nose. 


FIBERGLASSING THE MODEL 

Tve found that medium cloth works the 
best. I used Z-Poxy* Fini shin g resin mixed 
according to the instructions and then 
thinned 60:40 with denatured alcohol. I 
prefer to mix it in small amounts and apply 
it with a brush. Begin by draping the cloth 
over the plane; then smooth it out and 
apply the resin from the center and work 
outward. The resin will thicken as the alco- 
hol dries. If the glass doesn’t lie down, 
apply a little more resin and give it a 
chance to thicken. Glass the inboard sides 
of the vertical stabilizers, then allow the 
resin to cure, and trim any excess. Now, 
glass the engine inlets and the outboard 
sides of the stabs. This is a good time to 
glass the elevators and ailerons using left- 
over scraps of glass and resin. As you glass 
the bottom of the fuselage, allow the glass 
to overlap itself all the way across the main 
gear area. When the glass has dried, sand it 


with 80-grit sandpaper, paying special 
attention to the overlapped areas. 

Now, install the balsa dorsal fins. Use 
Light spackle to fill the cloth weave. You 
can add water to the spackle to give it a^ 
toothpaste consistency, then spread it on 
with your hand, or spread it straight from 
the can and spray on water to thin it as you 
go. After letting it dry overnight, sand off 
the excess with 180-grit sandpaper. 

I installed the ailerons using conven- 
tional methods and sealed their ends with 
5 -minute epoxy to protect them from paint. 
To install the elevators, I laid the plane on 
its back and blocked up the nose until it 
was level. After removing the heat-shrink 
or tape from the torque rod, which peeks 
into the exhaust nozzle, position the con- 
trol arm straight down. Cut a deep groove 
into the bottom of each stab using a drill 
press and router bit. Test-fit the stabs on 



Here’s the servo layout. I used a control arm to hold the throW^' 
cable in place. Note that the screw to the left of the control arm is 
used to hold the upper hatch down. 
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the torque tubes, then scratch up the brass 
and coat the torque rod and aluminum j 
bearings with grease. Now block up the aft 
end of the fuselage at the torque rod. Slip 
the stabs under the torque rod on the top of ' 
the blocks, letting the rod settle into the 
groove. Put epoxy in the groove, but keep 
it away from the aluminum bearings. Grab 
the control ami, which should have a wire 
bent like a question mark, and rock it back 
and forth until the glue has spread all the 
way around the torque rod. Now check the 
control-arm position as well as that of the 
stab lips, LE and TE. The right and left 
sides should be the same. After the epoxy 
has cured, check for freedom of movement. 
You can fill the groove with spackle. Now, 
flip the plane over and bond the canopy in 
place, tape off the window area and add an 
epoxy fillet around it. 

FINAL PREPARATION 

I use an automotive touch-up gun to apply 
BIN Stain Sealer, thinned 60:40 with dena- 1 
lured alcohol. This can be applied with a i 
brush but may require more sanding. I 
final-sanded the plane with 280- then 320- 
grit sandpaper. If you notice any exposed 
foam, seal it with resin before you apply 
paint. Don't forget the inside of the cowl 
and tailpipes. 

Now, cut out the hatches. Tve found 
that using a hobby knife, cutting at an 
angle and using small, short strokes works 
the best. When the hatches are free, fill any 
imperfections with a thin coat of spackle, 
then sand them and seal tlie edges with a ^ 
coat of resin (not thinned this time). After 
the resin has cured, make and install hold- ' 
down hooks and put the hatches back on. 

I used Top Elite* paint, first applying 
the lighter colors. The flight equipment is 
installed as shown on the plans. Make the 
ser\'o mounts, attach them to the servos and 
you need only to epoxy the mounts into 
place. 

I used a folded piece of foam rubber to 
install the radio. Next I pushed the fuel 
lines through the firewall, attached them to 
the tank and pulled the tank into position. I 
padded the lank with foam rubber, set the 
control throws as shown on the plans and 
double-checked their direction and the CG. 
Then I took off for the flying field! ' 

The wing and tail sections are available 
from me for $30. Send check or money 
order to Keith Sparks, 7755 Nor-East 
Dr., Fort Worth, TX 76180; email: 
PSPARKS@world.att.net. 

^Addresses are listed alphabetically in the Index 
of Manufacturers on page 134. ' 



n Q i n e Control 


' Adaptable for Aerobatics, Ducted fans, 
Boats, Cars, Helicopters, etc... 

’ Cleaner, faster engine acceleration 
' In-flight adjustable threshold 
Push button settings 

’ EGT Display Panel doubles as a digital 
voltmeter showing actual load voltage 

Flight tested & Approved by BVM 


For information or Tom Take Care Of The Flying, 

to place an order: Let Mini Hobby Take Care Of Your Engine ! " 

Mini Hobby ATL, Inc. 

10266 NW 47th St. • Sunrise, Florida 33351 USA 
phone 954-746-3094 • fax 954-746-3095 
Visit lis on the Web at: http://ouru'orld.compuserve.coni/homepages/minihobby 



TRU-TURN now offers the very finest in 
versatile lightweight PROP HUBS, turned 
from solid barstock Inside and out for a 
true running hub. Your new hub will 
mount on any motor with a standard 
TRU-TURN adapter kit, even on big bird, 
multi-bolt applications. 


,„TRU~TURN has you covered! 


TRU-TURN also has a PROP NUT that will fit 
your motor. These precision PROP NUTS 
come in all engine thread sizes and two 
different shapes, available from stock. Ask 
your hobby dealer for them by name. 



Made in the U.S.A 


There is no 
substitute 
fora 

TRU-TURN ! 


PRECISION MODEL PRODUCTS 

By Romeo Manufacturing, Inc. 

QUALITY • VERSA TILITY • GREA T LOOKS • SAFETY 

P.O. Box 836, South Houston. Texas 77587 713 / 943-1867 






Grumman F6F Hellcat Hawker Tempest Mk. V 




Wingspan; 57" 

Length: 43.5" 

.45 to .60 2-stroke 
.60 to .90 4 -stroke 
Flying weight: 6.5 to 8 lbs. 

Orders: 888-27 U2282 

Info: (307)721-7615 


CAD Designed 
Laser Cut Parts 
Full Size Color Plans 
Balsa & Ply Construction 

$ 140.00 Each -F s.h. 

Credit Cards Welcome 


Wingspan; 54.4" 
Length: 45" 

.45 to .60 2-stroke 
.60 to .90 4-stroke 
Flying weight: 5 to 6.5 lbs. 

Heritage IS/CH , Inc. 


l/9th Scale SBD Dauntless 
Available August '98 

Dealer Inquiries Welcome 1359 N.lSth St., Laramie. WY 82072 
24”x36” Posters of this and other R C Aircraft available at www.americanposter.com 
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this carefully. I haven’t broken one yet, 
but I’m sure to support one end on the 
floor and slide the foam end evenly 
along the plastic rods. 

llie two plastic tubes that support the 
foam ends are very light yet strong 
enough that I was able to move a 
V4-scalc Extra fuselage using the tubes 
as handles. I also supported a fuselage 
that had the antenna coming out of the 
cockpit and supported by the vertical fin; 
a normal stand would interfere with the 
antenna and pull it loose, but the Super 
Stand II has a gap between the support 
pads, so the antenna went between the 
pads and was protected from damage. It 
also has a wide base, so it didn’t tip over 
in my van going to and from the field 
with my PT-19 fuselage on it. I recom- 
mend that you put something heavy 
across the base if you are transporting a 
heavy plane, though. 

I like the tray and will continue to use 
it because it’s comfortable and func- 
tional, but I must admit that I was reaUy 
taken by the new Super Stand II — ^more 
so than by any other stand I’ve used. It 
has become such a valuable shop acces- 
sory that I bought another because one 
just wasn’t enough. One of the big rea- 
sons to try these devices is their price; 
they are inexpensive, and that is very 
seldom the case with such useful tools. 

* Addresses are listed alphabetically in the 
Index of Manufacturers on page 134. 4 * 


S tyrofoam has found its way into 
every aspect of our lives and most 
of us accepted its place in our 
hobby some time ago, but few of us 
have used it for anything other than 
wing-cores. Along came Robart* to 


store your 
Ni-starter, 
which is 
nice if you happen to have 


ROBART by GREG GIMUCK 

Super 11*ay and 
Super Stand II 

Better support — with foam 

show us how it can be used to do a 
whole lot more. 

Their first entry into foam support 
equipment is the new Super Tray 
($24.95) transmitter tray. Trays in vari- 
ous forms have been around for a long 
time and have gained popularity at a 
steady pace. Robart has designed this 
tray so that it fits your body comfort- 
ably and provides good hand rests on 
each side of the transmitter. The trans- 
mitter is held finnJy in place w’ith a 
hook-shaped rod that comes up through 
the bottom and hooks over the radio 
handle. I tried several radios to 
see whether 
there were any 
conflicts with 
switches, etc., 
and they all 
cleared nicely. 

There is a 
spot for you to 


an engine failure while taxiing 
out to the runway. Another feature 

is the insulated cup or can 
holder, which 1 must admit 
I thought was kind of 
funny. When 
would I want to 
take a drink during 
a flight? The 
answer came when 
I attended an aero- 
tow meet and saw 
folks flying their 
sailplanes for 
extended periods. 

They were comfortably sitting 
in chairs and drinking from 
soda cans they had close at hand in 
their Robart trays — ^neat idea. I’ve used 
the tray several times now and find it 
comfortable and stable when every- 
thing is adjusted, but I found I have a 
tendency to lean on it, and then the 
neck strap begins to hurt, so the addi- 
tion of a pad to the strap was in order. I 
used one of the imitation lambskin pads 
available from automotive shops to 
cushion shoulder belts, and everything 
was comfortable. 

The second addition to Robarl’s 
foam equipment line, the Super Stand II 
($16.95), is the crowning jewel, in my 
opinion. I wasn’t sure when I first 
assembled it, but once in use I found it 
incredibly useful. The two padded sup- 
ports at each end can be adjusted to fit 
almost any angle required, and the 
adjustable length allows it to fit any 
fuselage or wing. Thai’s right; I said 
“wing,” because when you line the pads 
up so they’re level, they hold a 
wing at a perfect height to be 
worked on on the bench. No 
longer do you have to block 
up the tips to prevent the 
servo from resting on the 
table when you need to trim 
or repair a wing. The distance 
between the ends is adjusted 
by sliding one or both ends 
toward the center, but they 
are very snug so be sure to do 




It’s one thing to get people to read your ad... 
...It’s quite another to get them to write it! 



"Fascinating, informative, practical and helpful. I read every voltune of Techniques several times and then keep them in a file. 
Thank you for the publication." David W., "Good Stuff! Keep it going, could be the next "Grid Leaks" and that is one 
coniplime7it cause "G~L" was fabulous." Chet T., "Saved me many mistakes. One of the only places that you get only the 
facts. No fluff!" Bill M., "I've been an RC'er since theSO'sll, but I find Techniques very helpftil." Lee K., "Techniques is the 
best deal on infomiation I've had in years!" Ed L., "Techniques is just great. I've already read each volinne twice." Bob W., 
"I eyijoy every issue. Very productive and iisefid. Keep up the good work!" Bob P., "One of he best things that has ever 
happened to R/C modeling. Keep it up!" Bill D., "I would like to thank you for a lot of good information that has been helpful 
and interesting. The volumes are great." West F., "The Techniques series is excellent! Excellent information. I've learned a 
lot from the series and the "tips" are great. Keep up the good work!!" Chet B., "This is a great service. I appreciate the effort 
and time you put into Techniques." Pete P., "I'm a novice and I appreciate that you're providing basics in understandable 
language." Gary H., "All I can say is that being new to R/C, it's great! Keep up the good work!" Dwayne P. 


Techniques is a different kind of 
publication. It’s pure information with- 
out any of the “fluff.” As you can see 
from the above comments, we must be 
doing something right! 

Actually, Techniques is two sepa- 
rate publications. We have R/C Tech- 
niques for all R/C modelers and we have 
Electric Flight Techniques for those 
modelers specifically interested in the 
area of electric flight. You can either 
order individual volumes based on your 
interests or you can subscribe for the 
calendar year to either or both editions 
of Techniques. 

Each volume of Techniques pin- 
points a specific modeling task or prob- 
lem. The basic idea behind Techniques 
is that after reading a volume, you 
should be able to do something you 
weren’t able to do before reading that 
particular volume. It’s that simple. And, 
the best part is that each volume of 
Techniques is only $3 including First 
Class mailing to your door. 

Each volume of Techniques is typi- 
cally four to eight pages in length and a 
full 8.5” X 11" in size. We even three hole 
punch each volume to make it easier for 
you to build your own custom modeling 
reference library. 

If you’d rather subscribe to Tech- 
niques for the yecir so that you get each 
new volume as it comes out, rather than 
trying to remember to order them peri- 
odically, it’s no problem. R/C Tech- 
niques is published on the even months 


of the year, February, April, June, Au- 
gust. October, and December. Electric 
Flight Techniques is published on the 
odd months of the year, January, March, 
May, July, September, and November. 
A calendar year’s subscription to six vol- 
umes of either R/C Techniques or Elec- 
tric Flight Techniques would be $18 in- 
cluding First Class Postage. If you’d like 
to subscribe to both editions, a total of 
all 12 volumes, the cost would be $36 
including First Class Postage for the 
year. If you subscribe to Techniques at 
some mid point in the year, you'll re- 
ceive all of the volumes which have 
already been published for the current 
calendar year up to that point. 

Here is a list of the volumes cur- 
rently in the Techniques library. 

R/C Techniques: 

R-1 , Rx/Tx Battery Pack Testing 
R-2, Rx/Tx Battery Pack Charging 
R-3. Control surface hinging, differential and 
servo connections. 

R-4. Two simple devices you can make to 
test your charge and discharge rates. 

Plus, make your own ESV that's better 
than anything you can buy. 

R-5, Learn to solder. Parti. 

R-6. Learn to solder. Part 2. 

R-7. Large aircraft wiring techniques. 

R-8. Unique tools every modeler should have. 
R-9. Designing your own R/C aircraft. 
R-IO.Battery selection for non-R/C applications. 
R-11.A simplified, computerized way to keep 
track of your battery packs without a database or 
spreadsheet. 


Electric Flight Techniques: 

E-1, Motor battery pack charging, Part 1. 

E-2, Motor wiring systems. 

E-3, Motor battery pack charging, Part 2. 

E-4, Motors and motor timing. 

E-5, Motor break-in. 

E-6. Performance problem solving. 

E-7, The ABC’s of electric flight. 

E-8, Motor speed controls. 

E-9. Analysis of winning sailplane designs 
E-1 0. Electric U-Control 
E-1 1. Props. Part 1. 

E-1 2, Props. Part 2. 

E-1 3, Speed 400 systems. 

E-14.Giant Scale electric conversions. 
E-15.Trimming sport designs for optimum 
performance. 

E-16.Multi-Motor electric flight. 

E-17, Electric Soaring. Parti. 

E-18, Electric Soaring, Part 2. 

E-19.Electrlc flight Q&A. 

E-20. Designing electric flight power systems. 
E-21. Motor mounting techniques. 

Please send a self addressed, 
stamped envelope with 55 cents postage 
for a detailed index of what each volume 
includes. Or, send $3 for each individual 
volume you’d like to order or $18 for a 
year’s subscription to either R/C Tech- 
niques (R-9 to R-14 for ‘98) or E/F 
Techniques (E-19 to E-24 for *98) to SR 
Batteries, Box 287, Bellport, NY 11713. 
Email: 74167.751@compuserve.com 
Fax: 516-286-0901 
Phone: 516-286-0079 

-ADVERTISEMENT- 
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SPECS 

Name: Bristol 
Bulldog 
Mk. IIA 

Manufacturer 

Bristol 

Aeroplane 

Co. 

Type: fighter 

Wingspan: 

27 ft., 6 in. 



(lower wing), 

33 ft., 10 in. 
(upper wing) 

Length: 25 ft., 2 in. 

Height: 9 ft., 10 in. 

Weight: 3,503 lb. 


O NE OF THE most popular peacetime 
fighters in the Royal Air Force, the Bristol 
Bulldog Mk. IIA was one of the last open-cock- 
pit fighter biplanes to see mass frontline duty, 
and at its peak, the fast, maneuverable single-seat 
plane constituted 70 percent of Britain’s fighter 
force. It entered service in May 1929 and saw 
duty in 10 fighter squadrons until it was replaced 
by the Gloster Gladiator in 1937. 


With a Bristol Jupiter Series 420 or 480hp 
engine, the Bulldog had a speed of 177mph at 
10,000 feet and could reach that height in 6.7 
minutes. A Barnwell design, it was a sturdy, 
unequal-span bipe with a light alloy structure and 
fabric covering, and Frise ailerons on its upper 
wing and adjustable trimming tailplane gave it 
excellent handling characteristics. 4 - 
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Making an older model airworthy 


MODEL 

AIRPLANE 

NEWS 

HOWTO 


Renovate a Retired Flyer 



The author^s PT-20A had gathered dust in his workshop for two decades. 


by HENRY HAFFKE 

I am sure that many of you have an 
old model lying around that you 
haven’t flown in a long time. It 
may have been put aside because of 
interest in a new project, or it may 
have suffered some damage that you 
haven’t gotten around to repairing 
yet. These old dust collectors can, in 
many cases, be turned into a model 
that’s even better than when it was 
new. Even a model that has suffered 
extensive damage can be trans- 
formed into one that has a lot of life 
in it. Looking at the damage, you 
may think it isn’t worth repairing. 
Think again, and look at all the little 
parts that aren't damaged and could 
be used to put the model back 
together again. 

I found plans for one of my all-time 
favorite aircraft, the Ryan ST, in the 
September ’60 Model Airplane News. I 
reworked the free-flight design for 4- 
channel R/C, and as the model was 
nearing completion, I came across 
some photos of a military Ryan ST that 
was designated “PT-20.” I liked its sil- 
ver fuselage, yellow wings and tail sur- 
faces with red, white and blue rudder 


stripes and stars on the wings. 
Modeling products of the sixties were 
not what we have today, and the nearest 
thing to a silver finish was Aerogloss 
aluminum dope, which really was more 
gray than silver. The newest covering 
on the market, MonoKote*, was perfect 
for the yellow wings. I reworked the 
model’s cowl to hold an Enya .29, 
thereby turning it into a PT-20 A. The 
64-inch-span model weighed over 6^/l 


pounds, which is quite light for such a 
large model. I flew the model exten- 
sively and entered it in a few scale 
meets. Its last flight was made on 
May 19, 1974. 

When I worked for Coverite in 
1982, I was involved in developing 
new products, including Micafilm. Up 
to this time, most modelers had not 
been able to finish a metal-looking 
model unless they used thin aluminum 



With a new, larger engine, a few fix-ups and new covering, this renovated PT-20A is ready to take to the skies. 
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The fuselage is under repair with filler in cracks and clamps holding new longeron in place on the 
right side. A filler block is used to repair the fin mount. 


plates for covering. Aluminum paint 
didn't work well, as it contained alu- 
minum dust that would be rubbed off 
a beautifully finished model when 
you handled it. My Ryan PT-20A had 
been hanging in my shop gathering 
dust for over 10 years since its last 
flight. As I had always thought it was 
a ver>' attractive model, I thought of 
re-covering it with aluminum-colored 
Micafilm. This thought stuck in my 
mind for another 10 years but never 
got done because of other projects. In 
the meantime, I was involved with 
another Coverite product, 21st 
Century fabric. After covering three 
models with it. I told myself that I 
had to refurbish the PT-20A and even- 
tually started late in the winter of 1996. 

FRONT-END FIXES 

I decided to install a larger engine, a 
Saito .45. This involved changing the 
cowl openings and engine and tank 
mount (budt as one unit). I also thought 
the cowl would be the most difficult part 
of the model to cover with the aluminum 
Micafilm. I reworked the engine and tank 
mount and mounted the engine so the 
prop was in the same position as it had 
been with the O.S. .29. The mount spac- 
ing didn’t require any adjustment, as 
both crankcases were the same width. I 
filled the openings where the muffler and 
needle valve had exited the cowl with 
balsa blocks and enlarged the cylinder 
opening to accommodate the larger 
cylinder on the .45. 1 refinished these 
areas and sanded the entire cowl top. T 
also sanded the lower cowl after filling 
some small dings that were the result of 
nose-ups during the model’s four years 
of flying. 

When covering (or re-covering) 
with film, it’s important to get the 
model parts very smooth, as any 
fiaws w'ill show through (especially 
true with silver covering). I coated 
the cowl w'ith Balsarite*, then I cut a 
piece of the aluminum Micafilm a lit- 
tle larger than the .scale panel, ironed 
it on w'ith my iron set at 225 degrees 
and trimmed the edges. Before iron- 
ing on the next panel, I brushed a 
coat of Balsarite on the underside 
edge of the new piece, where it 
w'ould overlap the first. After the 
entire cowl had been covered, 1 simu- 
lated rivet lines w'ith a dressmakers’ 


tracing wheel and used a ’/^-inch-wide 
file card as a straightedge. The pressure 
required depends on the hardness of the 
balsa underneath. 1 suggest that you start 
wdth less pressure, as it is very easy to go 
over a line w'ith more pressure. If the line 
is crooked, you can use your iron to 
shrink the holes and redo the line. 

I sanded down the balsa and ply spin- 
ner and covered it with aluminum 
Micafilm. I painted the back of the pro- 
peller blades flat black and covered their 
fronts with chrome Presto*, which is an 
excellent material to use to trim models 
and can be applied without heat using 
your thumb and fingers. 

SPRUCING UP 

With the front end finished, the next dif- 
ficult job was the wheel fairings. The 
fairings had sustained scrapes and other 
damage and needed a good going-over. 1 
glued small blocks inside the fairings 
where necessar>' so their outsides could 
be reshaped. 1 filled the dings on the out- 


side with Dapp spackling compound and 
carved and sanded the parts to their final 
shape. I brushed on Balsarite, covered 
each wheel fairing half with four panels 
of Micafilm and covered the upper leg 
fairing with one panel. 1 applied rivet 
hnes as I had done on the cowl. 

The next project was to redo the radio 
compartment hatch cover, which con- 
tains the two cockpits. I sanded the hatch 
and removed the windshields and cockpit 
coaming. After coaling the hatch with 
Balsarite, 1 covered it with four pieces of 
Micafilm and made the seams where 
panel joints appeared on the real aircraft. 
I made new windshields and installed a 
new cockpit coaming. I also made new 
instrument panels with scale instrument 
placings, since I had good pictures of 
both the front and rear cockpit panels. 
Then 1 made new aluminum fittings out 
of aluminum flashing to attach the com- 
pression struts and flying wires. I made 
and installed a cockpit rollover bar, 
installed a new fuel gauge in front of the 



The old stabilizer and the new, resized (scale) stabilizer and elevators ready for covering. 
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Above: wheel fairings receive 
balsa repair blocks before 
refinishing. Right: wheel fair- 
ings have been covered with 
aluminium Micafilm. 

front windshield and 
installed the new wind- 
shields and added rivets. 



FUSELAGE 
RESTORATION 

The next job was to redo 
the fuselage. First, T cut the 
tail surfaces free of the 
main structure. The tail sur- 
faces needed some work, and the top of 
the fuselage back (where the slab and 
fin go) was damaged. I cut away the 
damaged areas and installed balsa 
blocks where needed. Those of you who 
remember what happens to a doped and 


sheeted structure after a good number of 
years know that it will crack. I repaired 
the cracks by wicking CA into each one 
as I held the structure together. I then 
filled in the uneven areas around the 
cracks with Dapp spackling compound 


and sanded everything smooth. The 
external longeron on the right side of the 
cockpit area had deteriorated badly due 
to exhaust residue, so 1 cut it away, thor- 
oughly cleaned the area and formed a 
new longeron from a birch dowel. 

1 sanded down the entire fuselage and 
applied a coat of Balsarite. Covering the 
fuselage with Micafilm was easy, as the 
Ryan's fuselage has no compound 
curves. (Many 3-views of this aircraft 
show a curved shape to the rear section 
in lop view. This is incorrect; the rear of 
the fuselage was a constant cone .shape 
with a straight surface from the cockpit 
area to the rear.) I cut panels of 
Micafilm to scale shape and ironed them 
on, starting at the rear of the fuselage, 
and then I made the simulated rivets as 
before. 1 covered the exlenial longerons 
with Presto. 

Now I had to make a new headrest. 
This is a simple affair. Cut off a 
1 -inch-wide balsa block, the bottom of 
which had been sanded to fit the top 
curve of the fuselage. On this model, 
the headrest holds the cockpit section 
hatch in place. A dowel pin near the 
rear of the headrest fits into a hole in 
the top of the fuselage, and a long 
screw goes through the forward part of 
the headrest to secure it to the fuse- 
lage. The headrest is covered with sil- 
ver Micafilm. and the headrest “pad" is 
painted black. 



Beautiful flight shot of a PT-20A in 
the clouds. 


T he Ryan PT-20A is a very 
interesting and unusual air- 
craft. It was a later development 
of the beautiful Ryan ST sport 
trainer that had been designed 
as an advanced primary trainer 
for the Ryan School of 
Aeronautics. T. Claude Ryan laid 
out the preliminary design for 
the ST in 1933. By early 1934, 
the design had been finalized 
and construction of the proto- 
type began. The design was very 
sophisticated and everything 
worked out beautifully, including 
the use of the landing-gear 
design used on the 1932 Gee 
Bee racers. John Fomasero test- 
flew the prototype on June 8, 
1934. His remarks were very 
promising: “She’s perfectly bal- 
anced, handles easily and Is the 
sweetest plane I’ve ever flown.” 

In 1 936, the first export models 
were delivered. With the uncer- 
tain world affairs of the late '30s, 
the aviation world changed as 



FIXING UP THE 
FLIGHT SURFACES 

The tail surfaces were next. 

The fin and rudder needed 
some minor repairs and were 
then covered with 21st 
Century fabric. As the original 
stab and elevators had been 
repaired a few limes, I decided 
to build a new slab that had 
scale rib spacing and elevators 
using a new leading edge and 
the original (shortened) trail- 
ing edges. I covered these 
parts with 2 1st Century fabric, 
hinged the elevators to the stab 
and fit the stab to the fuselage. 

Then I added the fin and rud- 
der. The aircraft number “50” 
was cut out of Coverite graph- 
ic trim sheet and applied to the 
fuselage. I painted the section 
forward of the front cockpit flat black as 
an anti-glare panel. 

The final job was the wing, which 
needed only minor repairs to some 
wingtip scuff marks: these were filled 
with Dapp spackling compound. The 
entire wing was sanded very smooth, 
and after applying a coat of Balsarite, I 
ironed on the yellow 2 1st Century fabric 
(except at the wing center section, which 
was covered with silver Micafilm). The 
red, while and blue wing stars and black 


“U.S. ARMY” on the bottom of the 
wing were cut out of 21st Century fabric 
and ironed into place. 

Final detailing involved adding a 
wing walk of fine sandpaper, which was 
coated with Balsarite on the underside 
and then ironed into place, and flying 
and landing wires and their fairings. The 
compression struts were made out of 
streamlined aluminum tube. I fitted and 
attached the front end to the fuselage, 
secured the landing-gear fairings to the 
wires in the wing and boiled the wing to 


the fuselage. 

The Ryan PT20-A shapes into a very 
striking model that is a real eye-catcher. 
It’s a great feeling to see such a beautiful 
model back together again. Think twice 
before you trash the old model that has 
been hanging around your shop or was 
damaged the last lime you flew it. 
Rebuilding that old bird can be very 
gratifying and can save you time and 
money. 

^Addresses are listed alphabetically in the Index 
of Manu facturers on page 134. 4 - 


l 



Left: pitots head out to their aircraft for 
the day’s flight training in the original PT- 
16 trainers — the first Ryan trainers in the 
military. 


The military soon discovered that ser- 
vicing the Menasco engines v^as a 
nightmare, and they searched for a suit- 
able substitute. Twenty-seven PT-20s 
were refitted with Kinner R-440-1 
engines between October and Dec- 
ember of 1940; these aircraft became 
PT-20AS. 


most manufacturers shifted their pro- 
duction lines to war-related aircraft. To 
enter the fast-growing domestic mili- 
tary market, Ryan developed the STA-I 
for evaluation in the 1939 U.S. Army Air 
Corps primary trainer competition. Its 
performance won a 15-plane service 
evaluation order. An order was placed 
for 30 models carrying the designation 
“PT-20,” modified slightly with the 
cockpit load-carrying longerons moved 
to the outside of the fuselage, larger 
cockpit openings and rollover posts. 
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AIRPLANE 


HOWTO 


by C.H. BENNETT 


MAKE 


CONCEALED AXLES 


appearance and security 


A fter i had completed a 

good-flying Ford Tri-Motor 
model, I took a long look at the 
main gear wheels, which had func- 
tional — but somewhat ugly — exposed 
wheel collars. I wanted the finished 
wheels to have slightly domed, “baby 
moon” wheel discs like those on full- 
scale Trj-Motors. This article explains 
what I did to improve the appearance 
of the wheels. 

Essentially, this method involves 
fastening the wheel assembly using 
one wheel collar mounted to the axle, 
Inboard from the wheel. The setscrew 
in the wheel collar goes through a 
brass tube bushing and is locked into 
a flat that has been ground into the 
axle. A suitable low-profile, rounded 
screw head is on the outside of the 
wheel, and It can’t come loose, as it Is 
soldered into the brass tube. You can 
then add a hubcap to cover the out- 
side of the wheel. 



In this instance, I used a % 2 -inch axle with a typical 2%-inch-diameter foam tire. 
(You can also use this method with V&- and e-inch music-wire gear axles.) Here, 
use 6-inch o.d., ®/^ 2 -inch i.d. brass tube and no. 8 thread, low-profile brass screw 
heads (terminal screws from household receptacles and switches). I cut off 
the surplus thread to leave about %2 to inch under the screw head. I 

\ sweat-soldered the screw heads in place using a suitable length of the 
brass tube. (It helps to use a longer length of tube while you’re soldering 
it.) 1 solder both ends on before making the final cut. Try to make a 
good joint without leaving a large fillet of solder, but if a little Is left, you 
can chamfer the wheel bore to compensate. 


Cut the tube to the proper length using a grinding wheel or tube 
cutter and deburr its i.d. so you can easily slip the tube over the 
axle. (Determine the length using the sketch, taking into account the 
wheel thickness and space for thrust washers or side clearance.) 

Use a felt-tipped pen to mark where you’ll grind a flat through 
the brass tube and into the axle In one motion. Be sure the flat 
faces In a direction that you’ll be able to access later. 

The flat should be about ''/^ 2 -inch deep, and the width must be greater than that of the 
wheel-collar setscrew. In this case, I made the slot width about Inch (the 5-40 setscrew 
has a 0.120-Inch diameter). 

When you pull the tube off the axle, the slot will deburr itself to some extent, but you should 
touch it up with a small file or scrape it with a no. 11 blade. 




3 Here are the Inside and outside of two wheel assem- 
blies. In this case, the plastic wheel bores must be 
opened to freely accept the e-inch o.d. brass tube. 
Redrilling these plastic wheels properly is a must to avoid 
wobbly runout. I do this in a drill press, opening up the bore 
successively ‘‘/fe4 inch at a time until the tube fits properly. I 
drive from both sides of the wheel so that the drill centers well. 


o 





4 To dress 
up the 
wheels a little 
more, I epoxied 
on soda can “baby moon” 
wheel covers. 

A word of caution: during final 
Installation, the setscrew must be accu- 
rately aligned to the slot in the 
tube and the axle flat. Wiggle 
the setscrew judiciously so you 
can “feel” whether it has 
entered the tube properly 
before you tighten it; other- 
wise, you could easily crush 
the brass tube. A little light 
grease or oil will also help 
everything slide together easily. 

The idea has worked well 
for me, and I have made this 
change to four planes so far. 
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A little imagination goes a long way 


MODEL 

AIRPLANE 

NEWS 

HOWTO 



While completing my latest project, a Midwest AT-6/SNU, I needed 

a set of headphones for the rear admiral ^ 

pilot Having none on hand for a \ 

Vs-scale pilot, I did what any scale 
builder does: improvisel 


Easy 

Pilot 
Headphones 


Jo • 




by CARL DIEHL 


4 Paint the head- 
phones only with 
water-based (acrylic) 
I paint (or the pill packs 
might be distorted or 
I dissolved). 


5 The finished 
product is CA’d 
to the ears of my Vs- 
scale Williams Bros.* 
pilot. If you like, you 
can also use CA to 
attach a piece of rub- 
ber-covered wire to 
one of the earphones 
and to the dashboard. 
Note: my 1940 SNJ-2 
was piloted by Rear 

Adm. Aubrey Fitch, who was the commander of the Carrier Division I during 1941 and flew 
from the USS Saratoga; therefore. 1 used a sportsman-type pilot with a white shirt, etc. 


3 Cut the pill packs apart 
at the separation line, ^ 
and CA them to the strip of | 
liner. The assembly will | 
stretch to fit over the pilot’s : 
head. 


I Two pills in their plastic containers, a 
rubber jar-top remover from the kitchen 
and rubberized drawer-liner material are all 

you’ll need. 


This easy add-on really spruces up the cockpit and adds to the realism of ray model. Try it! 

* Addresses are listed alphahericalLy in the Index of Manufacturers on page 134. 4- 
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btj LARRY MARSHALL 


CATCHING UP 
ON THE MAIL 


From left to right: male Zero Loss connector, female Zero Loss connector, 
Anderson Powerpole connectors. 


ing the instructions, set up the 
power system using the motor 
and prop included in the kit. 
The results are lackluster per- 
formance and disappointed 
modelers who believe that elec- 
tric power is impractical. What 
I can tell you is that assessing 
electric power from this experi- 
ence is similar to assessing 
glow power by trying to fly a 3- 
pound airplane with a TD .049. 



The AstroFlight Whatt-Meter is an invaluable tool 
for setting up electric power systems. 


T hough i promised last 

time that 1 would start talking 
about motors, Fve decided to 
postpone that because of all the mail 
I've received in response to my “no 
math” series. Many questions were 
asked that are far more important than 
motor knowledge to initial success in 
electrics. It seems that since so many 
of you have gone to the trouble to read 
my words, the least I can do is try to 
respond to some of the questions those 
words have generated. 

STALL SPEED 

A few people were concerned about 
the arithmetic associated with my cal- 
culation of stall speed. The equation I 
used (3.77 x SQRT [wing loading]) 
has been used to guesstimate stall 
speed for a long lime. Stall speed is a 
function of a bunch of stuff, not the 
least of which is the parasitic drag of 
the aircraft, the coefficient of lift of 
the airfoil, etc. Since we don’t know 
any of those things for our aircraft, I 
didn't see any reason to use compli- 
cated arithmetic requiring those para- 
meters when all we were trying to do 
was get some idea of what the stall 
.speed would be so we could use rules 
of thumb (which themselves are sub- 
ject to critique). Some of you may 
have seen this equation when Keith 
Shaw used it in his classic article on 
powering twins {Model Airplane 
News, December 1991). His methods 
have been used by electrics flyers in 
one form or another since he present- 
ed them. They get you close for “typ- 
ical” aircraft. For those who won- 
dered, this equation assumes a coeffi- 
cient of lift equal to 1. If you want a 
more precise method for calculating 
.stall speed (presuming you've got the 
data), check out Andy Lennon’s 
book, “R/C Model Aircraft Design” 
(available through our book service). 
His method is much more accurate 
and better when your goal is to 
understand aerodynamics. 


The problem with these elec- 
tric sailplanes rests with the power sys- 
tem, not the power type. The motor 
supplied with these kits is a Mabuchi 
550-series motor. It's an inexpensive 
ferrite motor; you could buy one for a 
few bucks, and the truth is, it’s barely 
adequate as a power supply if set up 
optimally, and that’s not how it is set 
up in typical installations. If you really 
want to make your sailplane climb like 
a homesick angel, you’ll need to 


that’s sold to power electric cars. To 
get 150 watts to the motor requires 
that we load it with a prop such that 
it’s drawing 150-6 = 25 amps. Well, 
the 8x4 prop provided with those kits 
will only load it to about 15 amps, 
giving the plane 6x15 = 90 watts 
heading into the motor, or only 30 
watts per pound. Explains a lot, 
doesn’t it? But there’s a reason for the 
inclusion of the 8x4 prop; these ferrite 




POWERING 2-METER SAILPLANES 

By far the most common question 
asked of me in the last few months has 
been, “How do I get my 2-meter elec- 
tric sailplane to fly better?” Most of us 
who have been flying electric airplanes 
for a while know the story. Modelers 
buy a Goldberg* Electra or Great 
Planes* Spectra. They build these 
great flying models and then, follow- 


The Master Airscrew 
gearbox/motor/propeller com- 
bination is an Inexpensive 
way to improve the perfor- 
mance of a 2-meter electric 
sailplane. 


replace that motor with either a 
brushed cobalt motor or a brushless 
motor, a good gearbox and good cells. 

But let’s assume that you don’t 
want to spend that much money, and 
let’s talk about what you can do to 
improve the performance of the ferrite 
motor. First, let’s look at the situation 
using the simple numbers approach 
presented in the last few 
columns. I'll assume the 
sailplane weighs 3 
pounds. If so, it needs 
150 watts into the 
motor; 50 watts per 
pound, right? Typical 
installations use an inexpen- 
sive 6-cell battery 
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motors don’t work very well once you 
get the currents above 20 amps. So you 
probably could move up to a 9x6 prop 
(with 6 cells) before causing problems, 
but there are better alternatives. 

First, you could add a cell. The 
effect will be to increase the current 
draw to around 18 amps with the 8x4 
prop (18x7 = 126 watts). The whys and 
wherefores of the increased current 
draw will have to wait, but it’s obvious 
that the extra cell improves things con- 
siderably. It will help, and this step is 
needed to reach the goal of a good fly- 
ing sailplane; but it may or may not be 
sufficient to make you really happy. 

One reason is that so far, all of 
our discussion has assumed that you 
have a good connection between 
the battery and the motor. Unless 
you’ve eliminated the connectors that 
came with your setup and replaced 
them* with Sermos*, Anderson 
Powerpoles*, or AstroFlight’s* Zero 
Loss connectors, you’re losing roughly 
]/i volt for every set of con- 
nectors you have in the 
plane. If you’ve set things 
up as the instructions sug- 
gest, you'll have two sets of 
connectors, and although 
you’re throwing the voltage 
from one of the cells over- 
board, your plane still has 
to haul the cell’s weight. 

Imagine reducing the rpm 
of your motor by 1,000, 
and you’ll gel the picture of 
what’s happening. Change 
those connectors. 

The truth is that a really big problem 
here is the prop; it’s just too dam small. 
I've mentioned before that large-diame- 
ter, deep-pitch props are more efficient 
than smaller propellers, and this is cer- 
tainly true when the goal is to pull a big 
draggy sailplane skyward. Adding an 
inexpensive Master Airscrew* 2.5:1 
gearbox (or some equivalent) to your 
Mabuchi 550 motor so that you can 
spin a 12x8 prop instead of the 8x4 will 
improve your climb rate by almost 40 
percent. The only rub here is that the 
stock 2-meter planes must be modified 
slightly to accommodate the gearbox. 
The little bit of required work is worth 
the effort, however. 

This discussion should tell you that 
you need some way to measure the cur- 


rent flow through your system so that 
you can monitor current draw when try- 
ing different propellers. Without it. you 
may bum up your motor. Using such a 
meter, keep the current to these ferrite 
motors at or below 20 amps, and you 
shouldn’t have any problems. One of 
the most important tools I own is the 
inline current/voltage meter sold by 
AstroFlighl; they call it the Whalt- 
Meter. I highly recommend it if you’re 
interested in electric flight. 

SMALL PLANE POWER SYSTEMS 

Many of you wrote to ask about small 
model power systems. The popularity 
of Speed 400 planes has certainly 
raised interest in this area. Actually, 
this is an area where I don’t really use 
rules of thumb, as there are a limited 
number of permutations with available 
equipment, and experience has taught 
us what to use. 

Most Speed 400 sailplanes are 55 to 
60 inches in wingspan. Either the 


Graupner* 6V motor on 7 cells, or 7.2V 
motor on 8 cells works best (6x3 folder 
prop). Using a gearbox isn’t a bad idea 
with these sailplanes, for all the reasons 
I’ve mentioned above, but I haven’t 
seen a lot of them in use in Speed 400 
sailplanes. 

Warbirds and sport planes typically 
span 30 to 32 inches, and the best 
system is the 6V motor on 7 to 8 cells 
and a 6x4 prop. If you want to fly faster 
and your plane is low drag, try a 5x5 
prop. Flying a high-wing monoplane 
with a Speed 400 motor generally 
means a plane with a 40- to 45-inch 
wingspan, a 6V motor, 7 to 8 cells and 
a gearbox such that you can spin an 8x6 
or 9x5 prop. Sometimes, a 7.2V direct- 
drive motor and 7 cells are used on 
these planes. 


If you keep the planes within “typi- 
cal” weights, these choices work well. 
Warbirds and sport planes should 
weigh 16 to 20 ounces, sailplanes 
18 to 22 ounces, and you might get 
away with 22 to 24 ounces with the 
high-wing monoplane, but lighter is 
always belter. 

I suppose a note about Speed 400 
cells is in order. Use either Sanyo* 
500AR or SR* 500s if you want to 
charge at high rates. Use Sanyo 
600AEs if you want a bit more capacity 
and are more patient (charging these 
cells at rates greater than 1.5 amps is 
not a good idea). You'll find the 
600AEs are cheaper and the cells most 
commonly used by the Speed 400 guys, 
but the choice is yours. Personally, I'm 
moving from 600s to 500s because I 
like the faster charging and feel the 
cells hold up better to the uses to which 
we put them. Because the rapid-charge 
cells will provide better voltage under 
load than the ”E”-type cells, you don’t 
lose as much duration as 
you might think if you use 
good throttle management. 

THE ORME METHOD 

I had an interesting conver- 
sation with Matt Orme of 
Aveox* about quick meth- 
ods for guesstimating the 
power system required to 
fly an airplane. Matt has to 
do this a lot for people who 
want to buy an Aveox 
power system for a particu- 
lar plane. What Matt does is ask, “How 
much wing area?” He divides this sim- 
ple number by 50 for high-wing plan- 
forms and by 35 for a low-wing air- 
craft; the result is the number of cells 
required to fly the plane. If we apply 
this to the Hangar 9 Cub we’ve been 
talking about, that would be 950-r50 = 
18. And his sy.stem works, as our Astro 
40G on 18 cells would fly the plane 
pretty well. I’ve applied his rule to a lot 
of aircraft, and it works pretty darn 
well for such a simple rule. As with 
most rules of thumb, extremely small 
aircraft — or those that are very lightly 
loaded — start to deviate from pre- 
dictability with this rule, but his 
method is worth considering when 
you’re trying to narrow down your 
power system needs. 



Here are a couple of typical Speed 400 batteries. The pack In the rear 
has 7 cells, while the pack in front has 8 cells. Both were made using 
Sanyo SOOmAh cells. 
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Ctirrent THOUGHTS 


CACTUS AVIATION CHRISTEN HUSKY 






At the Toledo show, I found something that seemed out of place in the Cactus Aviation* booth. As you probably 
know, these guys make big, beautiful, fiberglass models. But In among the *l^-scale Pitts Special and huge Bearcat 
models they offer was a tiny. Speed 400 Christen Husky. The owner, Bobby Wilson, told me that he recognized the 
popularity of these planes and thought he’d import one. 

Those of you wanting 
to get into a Speed 400 
plane quickly will be glad 
he did. The Husky comes 
nearly ready to fly. The 
fuselage is fiberglass and 
is gelcoated, with etched 
panel detail. The tall 
feathers come covered, 
as do the two wing pan- 
els. The pushrods and 
aileron torque rods are 
pre-installed. Control 
surfaces come pre- 
hinged with tape. 

What you have to do 
is glue the two wing pan- 
els together, glue the tail 
feathers onto the rear of 
the fuselage and bolt the landing gear onto the plane. 

Then you’ll be ready to install the radio gear and motor 
system. The kit comes with typical servo-mounting 
blocks with cutouts for microservos (three are required), 

What doesn’t come with the kit are materials to 
mount the motor. one of Tim McDonough’s* 

motor mounts, modifying to the nose the Husky. 
used a to the one Ryan used he 

the SkaT (Model Airplane News, 

July to 

Because of the odd j 
shape of the Husky 
nose, I then injected 


I used 

Just about right f 


om Great Planes, and they took 


Alt the control surfaces come 
pre~hinged, and all the control 
hardware is already in p/ace; 
this makes the Husky a really 
quick build. 


some Zap-a-Dap-a-Goo II* between the firewall and the 
front of the fuselage to hold the firewall In place. I used 
J < ■ FMA* S-90 servos and a JR* R-600 receiver for the radio 

' gear and a Castle Creations* Sprite-20, 6V Graupner 
Speed 400 and 7-600mAh cells for power. The wheels 

— " '■ — ' are 1 ‘’A-inch tallwheels from Great Planes*. The end 

result was an all-up weight of 21 ounces. I mea- 
sured the wing area of the 36-Inch wing at 198 
square inches, producing a wing loading of 
15.3 ounces/square foot. 

As It comes, the plane is white, white, 
white. I had some red Coverite* num- 
bers, so I used them on the wing. I 
masked and then painted the win- 
dow areas using Floquil* silver paint and added some 
fuselage stripes cut from stIck-on MonoKote*. 

I haven’t had a chance to fly the plane very much, 
but it flies pretty much like any small, high-wing 
monoplane and doesn’t present any surprises. It 
should serve the role of a small field flyer quite 
well for those who want to open their wallets 
a bit to save a bunch of time. Cactus 
Aviation sells this kit for $149.95. 


/ modified a square Tim 
McDonough motor 
mount to fit the Husky 
nose by rounding the 
top and bottom edges. 
This made a consenient 
firewati for mounting 
the Speed 400 motor. 


Here’s the 
HWe gizmo I 
used to posi- 
tion the firewall. 
It’s nothing more 
than some brass 
tube with a circle of 
ply glued to It and a 
couple of holes drilled in it 
for the motor-mount bolts. 


*Addresses are listed alphaberically in the Index of Manufacturers on page 134. 4* 
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Thinking Bt€S 


by GERRY YARRISH 


HINGES FOR 
BIG BIRDS 


these types of hinges are very popular 
with scale modelers because when 
installed, they look much the same as 
full-size aircraft hinges. Their pins are 
not removable, but Robart does make 
Hinge Point Pockets that can be 
installed in the model to facilitate 
control-surface removal. 


EZ/CA-gtued hinges are also very popular 
these days, and they can be used in some 
lightweight big birds. Just use a lot of 
them and install them in tight-fitting slots. 

• EZ/CA-glued. These hinges are 
made of a strong, cloth-like fiber and 
are meant to be held in place with CA 
glue. Available from several compa- 
nies, all EZ/CA-glued hinges are 
glued into tight-fitting slots cut into 
the hinged surfaces with a hobby 
knife. Don’t try to install EZ/CA 
hinges into slots cut with a slotting 
tool, though, as this tool produces a 
slot that is much too wide for proper 
gluing; more on this later. 

• Metal piano/specialty hinge. The 
hardware- store variety of metal piano 
hinge has been used very successfully 
in big models. Smaller piano hinges 
are also available and can be acquired 
from Nelson Aircraft Co.* This hinge 
is often used for scale hatches and 
other non-control-surface uses. If you 


O NE THING ALL model air- 
planes have in common, no 
matter their size, is that they 
have some sort of hinging that allows 
their control surfaces to move. From 
some of the comments I have heard 
around the flying field, it seems that 
for some modelers, the proper installa- 
tion of hinges is viewed as a difficult 
task. This time, I thought we’d talk 
about various hinges and their proper 
installation. 

HINGE TYPES 

To keep things simple, I have divided 
the multitude of hinges available 
today into five basic groups. These are: 
flat/creased, flat/pinned. Hinge Point. 
EZ/CA-glued and metal piano/specialty 
hinge. Let’s look at each. 

• Flat/creased. This is the very old 
type of hinge often found as part of a 
kit’s free hardware package. They are 
usually made of some sort of molded 
plastic and are creased (or have a thin 
cros.s-section in the middle to allow 
flexing). I don’t use the.se hinges, as I 
feel they are too stiff; I prefer EZ/CA- 
glued hinges for small sport models. 

• Flat/pinned. These are the conven- 
tional, everyday hinges used on most 
of today’s model airplanes. Most of 
these are also made of molded plas- 
tic, but some are made of thin metal. 
They consist of two halves joined in 
the center with a hinge pin. 
Sometimes, this pin is removable to 


Holes are used in the hinge ears to help the glue grip the hinge 
securely. Some hinges have ridges for the same purpose. 


Above: Hinge Point 
hinges are designed 
for insertion in holes 
drilled in the control 
surfaces. Scale 
modelers use them 
because they look 
much like full-scale 
hinges when installed. 
Note that the top 
hinge is a combination 
of a Hinge Point and a 
flat/creased hinge. 


Hinges 
come in 
alt sizes 
and 
shapes. 
Vfhich is 
the best 
for your 
big bird? 
Read on. 


and, thus, removal of the control sur- 
face from the model. The pin is often 
in the form of a small cotter pin. Flat/ 
pinned hinges are available in various 
sizes and styles; some have holes in 
each half for better glue strength, 
while others have ridges to help 
anchor them to the model. Flat hinges 
are installed into slots cut into the 
edges of the control surfaces and the 
wing's or stab's TE. 


• Hinge Point. These differ from flat 
hinges in that they are circular in 
cross-section and are installed in holes 
that have been drilled in the surfaces 
being hinged. Robart Mfg.* came up 
with the design some time ago, and 
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T h i n king BIG 


I 




large Robart Hinge Points can be used 
to secure a single aileron. Like the 
bed-of-nails trick, using several small- 
er hinges helps spread out the load. 


INSTALLATION 

Regardless of which type of hinge you 
use, it will only be as strong as its 
installation. If you don’t 
use enough glue or do not 
provide enough purchase 
for the hinge, it will easily 
pull out of the structure. 

When planning your 
hinge installation, the first 
thing you need to do is 
install balsa blocks in the 
areas where the hinges will 
be. Sufficient balsa is nec- 
essary to ensure that the 
hinge ear is completely 
encased in wood; this pro- 
vides proper glue bonding 
to support the hinge. 

Neglecting to install these 
blocks is the most common 
reason that hinges pull out. 

The material you are 
installing your hinges in 
also has a bearing on 
which type of glue to use. 

If you’re installing hinges 
in a foam wing, it is best to 
use epoxy; for wood struc- 
tures, though, aliphatic 
glue is preferable. Here’s 
why: 

Aliphatic glue is water- 
based, and the moisture in 
the glue swells the wood 
fibers that surround the hinge 
ear. Besides bonding the 
hinge to the wood, the hinge 
slot actually becomes tighter 
and “clamps” the hinge more 


IS GLUING ENOUGH? 

In my experience, properly glued and 
supported hinges provide more than 
enough strength under normal flight 
conditions. Some modelers, however, 
find it comforting to cross-pin the 
hinge ears in place with either com- 
mon straight pins or small sections of 
toothpicks. Pinning the hinges this 
way requires that you install the 
hinges before you cover the model so 
as to hide the unsightly pinheads or 
toothpick pieces. Be careful w^hen 
drilling holes for the 
installation of tooth- 
picks, as you can actu- 
ally weaken the TE if 
you don’t do it neatly. 
To pin or not to pin is 
entirely up to you. 


Lett: the name says tt all; 
Hinge Glue from Pacer 
works very well and cleans 
up with a damp sponge. 


Below: there’s strength in 
numbers. This SO-percent- 
scale Extra 300 wing has 
13 balsa blocks installed to 
hinge its aileron! 


Plano hinges 
and specialty 
hinges like 
these are 
best suited 
to doors, 
hatches and 
flush‘frtting 
surfaces. 


securely than if you used a non-water- 
based glue. Pacer Technology* makes a 
special adhesive that I like very much; 
it’s called Hinge Glue. This stuff acts 
much like an aliphatic glue in that it 
swells the wood but is also formulated to 
adhere better to plastic hinges. Cleaning 
the glue off the hinge barrels can be 
done with a damp sponge. 


decide to make your own giant-size 
piano hinges from the hardware store, 
be certain to use aluminum hinges and 
secure the hinge pin in some way to 
prevent it from sliding out during 
flight. Specialty hinges such as offset 
hinges from Robart, BVM* and Jet 
Model Products* are very useful 
indeed when it comes to making land- 
ing-gear doors, bomb-bay doors, etc. 
Spoilers, flaps and other flush-fitting 
surfaces are excellent places to use 
this type of hinge. 



Hinges with removable hinge pins allow 
the control surfaces to be removed. 

DOES SIZE MATTER? 

There is nothing wrong with using 
standard-size hinges in a really big 
bird, if you simply use more of them 
for each control surface. Some model- 
ers just don’t like the look of the so- 
called “giant” hinges, so they use 
smaller hinges in larger quantity to 
achieve the same strength. Typically, 
I'll use five standard-size hinges in a 
model instead of using, say, three 
giant-size hinges for an elevator half 
or a rudder. In truly gigantic models 
such as the 42-percent-scale TOC 
models and the odd 50-percent-scale 
Extra 300 show plane, as many as 13 
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Du-Bro* has an excellent hlnge-sloUcut- 
ting tool set designed to make Installing 
hinges quick and easy. If you haven*t tried 
It, you're working too hard installing your 
hinges. 

In large, powerful models such as 
Madera-style unlimited racers. I have 
seen metal piano hinges “pinned" into 
place using flush-head machine 
screws. This setup is very strong and 
easily removable. 

OTHER METHODS 

Two other hinging methods I’ve used are 
the sewn, or “baseball stitch” type, and 
the machine-sewn fabric hinge. Both are 
quite strong and very easy to do. 

The baseball stitch is perhaps the 
oldest type of hinging known to mod- 
elers. It requires that several holes be 
drilled along the control-surfaces’ 
edges; then, the two surfaces are sewn 
together with strong thread using a 
figure-8 stitch. It is completely suit- 
able for modem and old-time, vintage 
models. It would not, however, be my 
choice for a scale model, simply 
because of its appearance. 

For the machine-sewn fabric hinge, 
you cut two strips of iron-on fabric 
(about 1 inch wide), place them adhe- 
sive side to adhesive side and then 
machine-sew them together along the 
long center. When opened, the cloth 
hinge forms an “X” cross-section and 
can be ironed in place before you 
paint the model. Though not as free- 
moving as the baseball-stitch hinge, 
the iron-on-fabric hinge produces a 
completely sealed hinge line and is 
almost invisible after the model has 
been painted. 

So there you have it for model 
hinging. Hinges aren’t very difficult 
to install, but they do need to be 
installed properly; the life of your 
model depends on it. 

*Addresses are listed alphabetically in the 
Index of Manufacturers on page 134. 4 - 




^CORRECT HINGE 
INSTALLATION 

To minimize hinge-line gap, notch 
the LE of the control surface to fit 
hinge location. 


Control-surface 
closer to stabTE 


Top view 



HINGE SUPPORT 


Hinge passes through TE 
and is not completely 
supported. Hinge is 
“pinned” into place with 
toothpicks, which can 
weaken TE. — - 

By adding a balsa block 
to the structure, the hinge 
can sit in a “pocket” and 
be 100-percent supported; 
more glue area equals 
more strength — no “pin- 
ning” required. ^ 
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Product N E VlfS 


LATEST PRODUCT RELEASES 






K&A MODELS 
UNLTD. 

Focke 
Wulfe 
190-A 

This Vi 2 -scale 
electric kit 
uses a 540 
cam motor for 
power with a 
2.3:1 belt 
drive and 10 x 8 prop 
and will fly for 6 to 
6 V 2 minutes on 8 to 10 cells. The 45- 
ounce, 36^/i-inch-span model features an 
epoxy/glass fuselage with a fiberglass cowl, pre- 
cut tail surfaces, machined ribs, D-tube wing, ABS 
formed-plastic cockpit floor with instrument panel, 
clear canopy, full-size plans with in.structions and a hard- 
ware package with all connectors and 
pushrods needed for elevator and 
aileron installation. 

Part no. — 10127-E; price — $158.99 
(plus $10.99 S&H). 

K&A Models Unltd., 9300 Yvonne 
Marie Dr. NW, Albuquerque, NM 
87114; (505)890-7549. 


SUPERTIGRE 

G-2300 

This new ringed, ABC engine for 
giant-scale models has a front intake, 
side exhaust, one-piece crankcase 
and a high-quality, two-needle carbu- 
retor for precise mixture control and 
instant throttle response. The muffler 
has a pressure tap and a positionable 

exhaust outlet. Specifications: displacement — 1.41ci; bore — 1.27 
inch; stroke — 1.10 inch; output — 3.7b. hp at 12,600rpm; weight — 
3.77 pounds. 

Part no. — SUPG0248; price — $359.99. 

SuperTigre; distributed by Great Planes Model 
Distributors, 2904 Research Rd., Champaign, TL 61826- 
9021; (217) 398-6300; fax (217) 398-0008. 


REID’S QUALITY MODEL PRODUCTS 

Cheetah 25DX 

This lightweight version of the Cheetah 
25 has a lightweight mini flywheel and 
uses the CH Electronics ignition system. 
It comes with throttle linkage, a back- 
plate engine mount 
and spacer, adjustable 
velocity stack, a scale 
Pitts-style muffler, 
chrome-plated cylinder 
bore and a 2 -year war- 
ranty. The 25DX was 
designed for use with 
10- to 15-pound mod- 
els. Specifications: dis- 
placement — I.5ci; out- 
put — 2 . 0 hp+ at 6,800 to 
7,500rpm: weight — 3.5 
pounds. 

Price— $329.95. 

Reid’s Quality Model 
Products, 30 Clifton 
St., Phelps, NY 14532; 
(315) 548-3779;web- 
site; reidsmodels.com. 


DU-BRO PRODUCTS INC. 

IVeaded Lightweight Wheeis 

These new wheels are lightweight, shock-absorbing, fuel -resistant and tough. They are 
available in packages for standard and tricycle gear, from 1 V 4 to 3^/i inches in diameter. 
Prices — $4.99 to $10 per package. 

Du-Bro Products Inc., P.O. Box 815, Wauconda, IL 60084; (800) 848-9411; fax (847) 
526-1604; email: rc@dubro.com; web.site: www.dubro.com. 
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AERO SCIENTIFIC INC. 

Super Digi-Set 2010 

This highly accurate servo driver and 
receiver tester features an auto-cycle 
mode, programmable memory links, 
auto shutoff and output short-circuit 
protection. The quartz precision servo 
signal makes both servo setup and 
receiver measurements extremely accu- 
rate. Its large LCD displays servo drive 
pulse or receiver output pulse width 
with a resolution of 10 microseconds. 
Power is supplied by four AA batteries. 
Price— $129.95. 

Aero Scientific Inc., P.O. Box 292, 
Grayslake, IL 60030; (847) 223-9066; 
fax (847) 223-9719. 




BOB VIOLETT MODELS 

.96 Special 
Edition 

This upgraded engine has 
all the performance of the 
BVM .96 and also features 
a bored-out cylinder, larger 
but lightweight piston, 
longer wristpin, new head 
and combustion chamber 
design and a modified 
crankshaft counterbalance. 

It’s designed to run on 
Wildcat 10- or 15-percent- 
nitro fuel and emits a very 
visible smoke trail. 

Bob Violett Models, 170 State Rd., Winter Springs, FL 32708; (407) 327-6333; fax 
(407) 327-5020; website: www.bvmjets.com. 



MUD DUCK AVIATION 

Agri-Duck 

A low-wing version of the popular 
Mud Duck, this model has ailerons 
and a designer scale fuselage with 
the look of a working crop-duster. 
The high-lift wing has a D-tube 
leading edge for beam and torsional 
stiffoess. The model requires only a 
single strut, so both assembly and 
flight rigging are easy and quick. 
Prices — $250 (kit), $125 (semi 
kit), $45 (full-size patterns). 

Mud Duck Aviation, 7118 Westmoreland, Warrenton, VA 20187; (540) 347-1134. 


ALBATROS PUBLICATIONS 

Windsock 
Datafile Vol. 67 

This volume covers a much- 
neglected modeling subject: 
the AEG C.IV. The same 
attributes that made it a sta- 
ble bombing and reconnais- 
sance aircraft would make it 
a great model subject. The 
Datafile contains 3-views, 
paint schemes and documen- 
tation photos, as well as a lot 
of historical data. 

Price— $16.95. 

Albatros Publications Ltd.; distributed by Wise Owl 
Publications, 4314 W. 238th St., Torrance, CA 90505-4509; 
(310) 375-6258; email: wiseowl@sprintmail.com. 


TOP FLITE 

‘'A-scale Pilot Figure 

Because it’s made of a soft, high-quality PVC plastic, this 
American warbird pilot can be precisely positioned inside a 
cockpit and can be built as a full figure or bust. It comes in 1 1 
pieces, with instructions, 
and can be built using 
most glues and flexible 
paints. 

Part no. — ^TOPQ9000; 
price — $19.99. 

Top Flite; distributed 
by Great Planes Model 
Distributors, 2904 Re- 
search Rd., Champ- 
aign, IL 61826-9021; 

(217) 398-6300; fax 
(217) 398-0008. 


AEG CIV 



WINDSOCK DATAFILE 67 



Descriptions of products appearing in these pages were derived trom press releases supplied by their manufacturers and/or their advertising agencies. The information given here does not constitute endorsement by Model 
Airplane News, nor does it guarantee product performance. When writing to the manufacturer about any product described here, be sure to mention that you read about it in Model Airplane News. Manufacturers! To have 
your products featured here, address your press releases to Model Airplane News, attention; Product News. Air Age lnc..100 East Ridge. Ridgefield. CT 06877*4606. 
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CLASSIFIEDS 


BUSINESS 


WWW.COPTERCORNER.COM, 

I a full-service R/C helicopter site since 
I 1978. Email; helifly@best.com. [8/98] 

PAYING $250 EACH for following toy 
metal outboard boat motors: Gale 
I Sovereign 60hp, Oliver, Black Mercury 

MK-1000. Seafury Twin. Gronowski, 

I 140 N. Garfield Ave.. Traverse City. Ml 
j 49686: (616) 941-2111. [8/98] 

V4-SCALE ENGINE, LOW-COST 
ALTERNATIVE. Custom conversions. 

I Homelite, Ryobi, Weedeater, 

McCulloch. Makita and Honda engines 
I and kits. Information and dimensional 

I drawing, $5. Visa/Mastercard. Carr 

I Precision. 6040 N. Cutter Cir., #303, 

! Portland. OR 97217; (503) 735-9980; 

fax (503) 285-0553; http://home.att. 

I net/~carrprecision. [9/98] 

MARK’S MODEL BUILDING will build 
your R/C aircraft. Quality workmanship. 
Reasonable rates. Completely finished 
I ' or ready to cover. Mark will build most 
sport models from Midwest. Great 
Planes. Top Elite. Sig and Goldberg. 

I Sport planes are his specialty. Mark 
also offers his own designs, custom 
I built; a V4-scale, 61" wingspan Pitts 

, Special, weight 9l/^ lb.; an 80" Sukhoi 

! SU 29, weight 10!/^ lb. Call or write for 

I a price quote. Mark Sirianni, 133 

Bayard St.. Kane. PA 16735; (814) 837- 
I 9435. [8/98] 

MAKE YOUR OWN ROCKET 
MOTORS!!!— Homemade solid and 
composite fuels, power R/C gliders, 
model rockets, etc. Smoke tracers for 
. R/C planes and choppers, electric ignit- 
ers, cannon fuse "chemicals," lab acids. 

! Glassware, “how to" books, videos, 

rocket motor kits; huge catalog $2. 
Pyrotek. P.O. Box 300, Sweet Valley. PA 
1 18656; (717) 256-3087. [1/98] 


RATES: non-commercial— 25 cents 
per word (no commercial ads of any 
kind accepted at this rate); commer- 
cial— 50 cents per word (applies to 
retailers, manufacturers, etc.); count 
all initials, numbers, name and 
address, city, state, zip code and 
phone number. All ads must be paid 
for in advance. To run your ad for 
more than one month, multiply your 
payment by the number of months 
you want it to run. Deadline; the 10th 
day of the month, 3 months in 
advance, e.g., January 10 for the April 
issue. We don’t furnish box numbers, 
and it isn't our policy to send tear 
sheets. Please make all checks and 
money orders in U.S. funds, payable 
to: AIR AGE. INC. SEND AD AND 
PAYMENT TO: CLASSIFIED ADS, 
Model Airplane News. 100 East 
Ridge, Ridgefield, CT 06877-4606 or 
call (203)431-9000. 


FLY FOR REAL IN THE SAFEST, 
EASIEST-TO-FLY AIRCRAFT IN 

THE WORLD. Learn to fly in one day, 
build or buy used, no licenses 
required. Powered Parachute 
Newsletter. Lots of good information 
on powered parachutes, featuring the 
largest collection of used powered 
parachutes for sale in the world! $20 
annual subscription, 4 issues. Visa or 
Mastercard. Portland Powerchutes Inc., 
28621 S.E. Woods Rd.. Eagle Creek, 
OR 97022; (800) 457-4310. [9/98] 

R/C SKYDIVING: thrilling free falls, 
chute opens by transmitter. Parafoil 
parachute duplicates all canopy 
maneuvers, latest catalog $1. R/C 
Skydivers, Box 662M. St. Croix Falls. 
Wl 54024. [12/98] 

SCALE AIRCRAFT DOCUMENTA- 
TION and resource guide. Larger, 
updated 1998 edition. World's largest 
commercial collection. Over 7,000 
different color Foto-Paks and 35,000 
3-view line drawings. 218-page 
resource guide/catalog— $8; 
Canada— $10: foreign— $15. Bob 
Banka’s Scale Model Research, 3114 
Yukon Ave., Costa Mesa. CA 92626; 
(714) 979-8058. [9/98] 

JETS, JETS, JETS; 

website; www.rcjets.com. [1/98] 

REPLICA SWISS WATCHES— 18KT 
goldplated! Lowest prices! Two-year 
warranty! Waterproof divers, chrono- 
graphs. others! Phone (770) 682- 
0609; fax (770) 682-1710. 

LANDING GEAR PLANS: build func- 
tional. spring-loaded gear for any size 
model. Send $7.50 shipping and han- 
dling to Jesse Lyon, 22 Metro Trail, 
Hopatcong, NJ 07843. You will never 
use conventional gear again! [9/98] 

FLYRITE BUILDING SERVICE. 

Experience in fine detail and craftsman- 
ship of any kit. Top Elite, Great Planes, 
Midwest. Goldberg, Sig, etc. From box 
to air. (513) 755-8894. [9/98] 

C:/TEC BUILDING SERVICE; 

Proctor, Sig, Balsa USA. Goldberg, 
etc. Build to any stage of construction. 
Quality is our most important product. 
Redmond. OR; (541) 504-4638. [9/98] 

RACERS: “BULLDOG,” GEE BEEs, 

others. Many sizes. PLANS 
catalog/newsletter. $4. Vern Clements. 
308 Palo Alto. Caldwell. ID 83605; 
(208)459-7608. [10/98] 


ENGLAND’S BEST AIRPLANE 
MODELLING MAGAZINES & 
BOOKS CAN BE ORDERED FROM 
ONE U.S. SOURCE. We sell informa- 
tive. quality magazines, books and 
plans that are often difficult to find in 
the U.S. Call or write to receive our 
complete list. Wise Owl Worldwide 
Publications, 4314 W. 238th St., Ste. 
B-1, Torrance. CA 90505-4509; (310) 
375-6258. [10/98] 

SUNGLASS DISCOUNTS - Serengeti. 
RayBan. Vuarnet. Gargoyles. Bolle, 
Suncloud. Hobie. Catalog available. 
RJS Accessories, (800) 226-7571. 

[9/98] 

INTERNET: www. 1stbooks.com. New 
book; Rudi The Family’s Nightmare. 
$4.95. Incredible adventures tor young 
and old. Dynamite! [9/98] 

INTERESTED IN BEING IN THE 
MDDEL INDUSTRY! Retiring owner 
is selling long-established business. 
Manufacturer of mufflers and motor 
mounts. Please call (415) 756-3302 
between noon and 4 p.m.. Pacific 
time. [9/98] 

PLANS ENLARGING SOFTWARE- 
PLANS ENLARGING: old magazines, 
scanning, plotting. Free Information. 
Concept. Box 669A. Poway. CA 
92074; (619) 486-2464. [10/98] 

LARGE-SCALE SAILPLANES AND 
TOWPLANES— new and used. Call 
(212) 879-1634; Sailplanes Unlimited. 
63 East 82nd St.. New York. NY 
10028; www.sailplanes.com. [1/99] 

PLANS— R/C sailplanes, scale, sport 
and electric. Old-timer nostalgia and 
FF scale and sport-powered, rubber 
and towline. All models Illustrated. 
Catalog $2. Cirrus Aviation. P.O. Box 
7093. Depot 4. Victoria. BC V9B 4Z2 
Canada. [11/98] 

HELICOPTERS— BOLAR HELI 
RESEARCH: we build your heli, test 
your heli. repair your heli. Complete 
construction with new or your equip- 
ment. Also, the best prices on heli- 
copter kits, radio systems (Airtronics. 
Futaba, JR) engines and exhaust sys- 
tems. Bolar Heli Research. 322 N. 7th 
St.. Lehighton. PA 18235; (610) 377- 
4941; email; bolar@mail.ptdprolog.net. 

[11/98] 

ALUMINUM CAN PLANS. Airplanes. 
Dragster, Ship. LSASE for list. 
Tesscar, Box 333A, Scappoose, OR 
97056, or http;//members.aol.com/ 
tesscar. [1/99] 


HYDE SOFT MOUNTS, all sizes 
Orders/info: (702) 269-7829. [9/98] 

BUILDING SERVICE. We build to 
“bones," you finish and save big $! 
Kits to scratch, large-scale special- 
ists. Mastercard/Visa accepted. 
(513)528-7221. [8/98] 


HOBBYIST 


WANTED: old. unbuilt, plastic model 
kits from '50s and '60s. Send list, 
price to Models, Box 863, V^yandette. 
Ml 48192. [3/99] 

WANTED: sports aviation EZ Pinto. H. 
Johnson, Box 285. Bountiful, UT 
84011. [11/98] 

MAGAZINE BACK ISSUES— 

American Modeler, American Aircraft 
Modeler, Aeromodeller, Model 
Airplane News, Model Aircraft, RCM 
and more; 1930s to 1990s. For list, 
send SASE to Carolyn Gierke, 1276 
Ransom Rd.. Lancaster. NY 14086. 
[12/98] 

DLO KITS FOR SALE: send SASE for 
list. Gary Patrick, Rt. 3. Box 293. 
Mineola. TX 75773. [9/98] 

FOR SALE FROM PRIVATE COL- 
LECTION, 1930s to 1950s Model 
Airplane News in very good condition. 
$5 to $7 each. Also have 1930s "Aero 
Digest" and “Aviation" magazines. 
John. (228) 467-2984. [9/98] 

SAITO FA-150, $325. (601) 856- 
2339. [9/98] 

WANTED: NIB YOSHIOKA KITS (all 
sizes). Gary Dudek. (860) 376-1208. 
eves. NIB Kyosho Aurum 30 Sports 
ARE. [9/98] 

BUY ONE V4-SCALE PLAN FOR 
$434.95 AND RECEIVE ONE FREE. 

Tri-Pacer PA-22, Pacer PA-20, Super 
Cruiser PA-12, Aeronca “K," DH-80 
Puss Moth, DH-85 Leopard Moth. 
Nesmith Cougar. We are overstocked. 
Send $1 for each list; 1. Super- 
detailed plans of 81 -inch span and 
smaller, partial kits, heavy-duty fiber- 
glass cowl, rare old kits. 2. 
Professionally built R/C scale planes, 
trainers, aerobatic w/engine and radio 
installed. 3. Engines: all kinds. Send 
no. 10 SASE plus $1 for each list to; 
Carl V. Miller, 3108 Nicklas Ln.. 
Marina. CA 93933-3254; (408) 883- 
4403. [9/98] 
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Name THAT PLANE 

GAN YOU IDENTIFY THIS AIRCRAFT? 

Boyd Wilcox of Roy, 
UT, is scratch-building a 
Martin AM-1 Mauler, so 
he readily identified it as 
the June ’98 mystery 
plane. Designed as a sin- 
gle-seat attack bomber, 
only 149 Maulers were 
ever produced (they were 
replaced by Skyraiders). 
The plane in the fore- 
ground of the June ’98 
issue’s photo was carry- 
ing a destructive payload of 10,689 pounds, including three 2,200-pound torpedoes, 12, 250-pound bombs and four 20mra 
aerial cannons with 800 rounds of ammunition. Known in the Navy as “Able Mabel,” the 

Mauler had a range of 1,300 
miles and used a Pratt & 

Whitney Wasp Major radial 
engine rated at 3,000hp. 4- 


The winner will be drawn four weeks following pubiication from correct answers received (on a postcard delivered by U.S. Mail), and will receive a free one-year 
subscription to Model Airplane News. If already a subscriber, the winner will receive a free one-year extension of his subscription. 


Send your answer to Model Airplane News, Name That 
Plane Contest (state issue in which plane appeared), 100 
East Ridge, Ridgefield, CT 06877-4606. 






>1RIZONk 



FULL KITS, PLANS AND ACCESSORIBS 

Precision laser-cut wood, plastic, steel, brass, aluminum. 
Spun aluminum cowls from 'Az to 'A sizes. Plan digitizing 
and enlarging services. CNC milling and machining. 

Large format color printing. Color decals. Silk screening. 



RECALLING AVIATION’S GREAT PIONEERING & HISTORICAL AIRCRAFT 







Semun 
camouflage 
roihon taofic 


Fokker D.VIII 

The workhorse of WW II, this model is ideal for beginners and 
experienced builders. Featuring easy-to-assemble. laser-cut 
parts, a superbly detailed aircran is the result without a lot of 
effort. With full documentation included, our kits are available in 
a variety of scale sizes. Design features include aluminum cov- ▲ 
ered engine panels, a complete Mercedes replica engine, v/ire ft 
wheels, full cockpit details including scale instruments, and ft 
Spandau machine guns. 

Fokker Dr.l 

Easily the most recognized fighter from WW I. this model is a corner- 
stone to any collection from me era. This kit is the most realistic flying 
model produced of this airplane. Featuring a spun aiuminum. two-piece 
cowl, museum-level construction 
Including internal turnbuckles and 
complete cable system hardware. 

Recommended for expenenced builders 
and fliers, we offer this kit in a variety of 
scale sizes. Including complete docu- 
mentation, color photo package, assem- 
bly tools and laser-cut parts, this model 
is constructed from aluminum, brass, 
plywood and bass wood 


NOT JUST COWLS, PANTS & CANOPIES, OR 1 SCALE...! 

We have hundreds of parts, from Vi 2. k. V4. ''/3, and even up to full-sis planes! 


See our Catalog for details on SPOKED WHEEL KITS, ARMAMENT KUS. VINTAGE ENGINE KITS & 
INSTRUMENT PANEL KITS, HARDWARE. CAMOUFUGE, DECALS AIlied or German types in kits or 
assembled: regular or customized in most scales. 


CURRENT FULL /f/TL/Sr* (World War I) 

ALLIED: DE HAVILLAND DH-la, NIEUPORT 24 & 27. SPAD Xllt, SOPWITH SWALLOW M2*. 
GERMAN: ALBATROS D.ll*. D.lll*. D Va. ALBATROS W.IV, FOKKER DR.I. E.lll. D.VII. D.VIII*. PFALZ 
D.llla*. D.VIII. BRANDENBURG C.l, JUNKERS J.2*. DORNIER ZEPPELIN D.l*. ZEPPELIN (Jaray) C.ll*. 
AVIATIK-BERG SCOUT* (Austro-Hungarian) 

GOLDEN AGE (1930s) POLISH RWD-8*. FOCKE WULF Fw56*. WW II DOUGLAS A-268* 

'Plans for these kits are available from AIRDROME. (Sea details below). 


CATALOG of Full Line; S5 plus S&H, Checks. M/0, VISA. M.C. • ARIZONA MODEL AIRCRAFTERS. 
14795 N. 78TH WAY. UNIT 800. SCOnSDALE, AZ 05260. 

To place orders call (602) 348-3733. FAX (602) 348-3773 

ARIZONA M.A. now offers Full Kits of all AIRDROME scale electrics! 


I FLY AWARD-WINNING, GREATLY DETAILED • AIRDROME • 

ELECTRICS DESIGNED BY S. STRATT | 







Dornier Zeppelin 0.1(1918) 

Our 2* scale mode! of the world's first Duraluminum 
fighter to use a stress-skin torsion box structure. 
Great to fly and much quicker to build wrth our laser- 
cut parts. BMW engine, formed cabanes. full cockpit 
detail. Plans show cable controls. Aluminum adhesive 
backed covering. Span 56". area 935 sq. in Designed 
for an Astro Co^ geared etectnc drive and 4-channel 
radio sy^em, this model gives knife- 
edge flying and is a scale beauty I 
Winner Isl Place Scale at KRC. 1993 
S1997 


All Electric Plans show 
easy GAS option! 


Aibatros 0. It 
(Austro-Hungarian) 

The #56.06. 2" scale D II is 
stronger and flies better than the 
later O.IH and D.V sesquiplane 
designs. Our kit has aluminum 
skin covriing, wire wheels, cable 
controls, hatches, louvers, top 
wing radiator and laser-cut parts. 
Span 54", area 1,032 sq. in. 
Designed for an Astro Cobalt 
geared 40 electric system and 
4-channet radio system 


Fokker D.VIII (EV 155/18) 
Pilot Jantzen s Jasta six machine in 
the 2* scale comes with our upper 
and lower color camouflage. This 
kft features a spun aluminum cowl, 
rotary engine, wire wheels, full 
cockpit. Spandau guns and laser- 
cut wood. A great flier Span 55". 
area 500 sq. in Designed for an 
Astro Cobalt 15 geared electric 
drive and a 4 -channel radio. 


Sopwith Swallow (M.2/1918) 
Tom Sopwith's nimble parasol 
was England's late answer to the 
D.VIII Powered by an Astro 40 
system, it's ultra realistic. Our kit 
has a beautiful spun aiuminum 
cowl, cable controls, dummy 
rotary engine, wire wheels, full 
cockpit, guns and laser-cut parts. 
Aluminum adhesive backed cov- 
ering. Span 60" area 720 sq in . 
4-channel radio system. Winner 
1st Place Scale KRC 1992. 


Pfalz D.llla/17 

Germany's elegant tighter gets our 
typically complete kit with dummy 
Mercedes engine, wing radiator, wire 
wheals, laser-cut parts, machine 
guns, cable controls, plus scads of 
turnbuckles. This completely rigged 
model is designed for the Astro 
Cobalt 40 electnc drive system giv- 
ing it long, realistic llights. Span 63''. 
area 952 sq in , 4-channel radio 


Order Our Full Kits from ARIZONA M.A.. now in Vt size with LASER-CUT WOOD PARTS. PLAS- 
TIC COWLS AND HATCHES. WW I WHEELS. METAL. DECALS V4. A sizes soon! 


Order all AIRDROME PLANS directly from AIRDROME; Send only check or M/0 or U.S. 
Draft. No Credit Cards. P.O. Box 1425 FDR Station, New York. NY 10150 


ALBUM 
History, photos, 
specs, plans. Great 
for Documentary. 
SI 4 plus S3 -1st(?l. 




Focke Wulf Fw 56 Stosser 
This agile, hawk-like 2" scale 
Golden Age fighter/trainer of 
WW II IS fully aerobatic with the 
Astro Cobalt 40 system Our full 
kit has formed parts, aluminum 
adhesive backed covering and 
nvet details With a fuD cockpit, 
wheel pants and a tail pylon, this 
kit comes complete and Is easy 
to build with hioh-quaiity. laser- 
cut pans. Span 70", area 630 sq. 
in.. 4-cb5nncl A KRC 1st Place 
Scale Winner in 1994. 


(fllRDROME) 
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Needle Flies 

A complete set of 10 dif- 
ferent fy^e Jewelers flies 
for every hobby and craft 
use. This file set features 
rourrfi handieci ffles of tough 
tempered steel. Comes in 
a handy pouch for easy 
storage. 

Stock He, 430 


59th street 
M'(773)586;85fl3 


3W; 

distributed by Cactus Aviation 
(see address below). 

21st Century; 
distributed by Great Planes 
Model Distributors 
(see address below). 

Aerogioss; 

distributed by Pactra Inc. 

(see address below). 

American Eagle, 

4608 Chastant St., 

Metairie. LA 70006; 

(504) 885-8263. 

Anderson; 

distributed by 

AAA Hobby Distributors, 

529 Sinclair Frontage Rd., 
Milpitas. CA 95035; 

(408) 719-9415. 

AstroFlight Inc., 

13311 Beach Ave., 

Marina del Rey, CA 90292; 
(310) 821-6242; 
fax (310) 822-6637. 

Aveox Electric Flight Systems, 
31324 Via Colinas, #103. 
Westlake Village, CA 91362; 
(818) 597-8915; 
fax (818) 597-0617. 

Baisarite; 

distributed by Coverite 
(see address below). 

Bob Violett Models (BVM), 

170 State Rd. 419, 

Winter Springs, FL 32708; 
(407) 327-6333; 
fax (407) 327-5020. 


JR Remote Control; 
distributed by Horizon Hobby 
Distributors (see address above). 

Master Airscrew; 
distributed by Windsor 
Propeller Co. (see address below). 

Menz Props; 

distributed by Cactus Aviation (see 
address above). 

Micafiim; 

distributed by Great Planes Model 
Distributors (see address above). 

MonoKote; 

distributed by Great Planes Model 
Distributors (see address above). 

Nelson Aircraft Co., 

21550 N.W. Nicholas Ct., Unit D, 
Hillsboro, OR 97124; 

(503) 629-5277; 
fax (503)629-5817. 

Oracover; 

distributed by Hobby Lobby Inti, 
(see address above). 

O. S.; 

distributed by Great Planes Model 
Distributors (see address above). 

Pacer Technology. 

9420 Santa Anita Ave.. 

Rancho Cucamonga, CA 91730; 
(909) 987-0550; (800) 538-3091. 

Pactra Inc., 

620 Buckbee St., 

Rockford. IL61104; 

(815) 962-6654; 
fax (815) 962-7401. 

Presto; 

distributed by Great Planes Model 
Distributors (see address above). 

Quadra-Aerrow Inc., 

P. O. Box 183, 2040 Rogers Rd., 
Perth, Ontario, Canada K7H 3E3; 
(613) 264-0010. 

Robart Mfg., 

P.O. Box 1247. 625 N. 12th St.. 

St. Charles, IL 60174; 

(630) 584-7616; 
fax (630) 584-3712. 


Sanyo. 

2055 Sanyo Ave., 

San Diego, CA 92173; 

(619) 661-6620; 
fax (619) 661-6743. 

Sermos R/C Snap Connectors Inc.. 
Cedar Corners Station, 

Box 16787, Stamford. CT 06905. 

Slg Mfg. Co. Inc., 

P.O. Box 520, 

Montezuma. lA 50171; 

(800) 247-5008; 
fax (515) 623-3922. 

SR Batteries Inc., 

Box 287, Bellport, NY 11713; 

(516) 286-0079; 
fax (516) 286-0901. 

SuperTigre; 

distributed by Great Planes Model 
Distributors (see address above). 

Tim McDonough, 

127 S. Oakiane Road. 

Springfield, IL 62707; 
website: ns.inw.net/>tpm/. 

Top Fllte; 

distributed by Great Planes Model 
Distributors (see address above). 

Ultracote; 

distributed by Carl Goldberg 
Models (see address above). 

Williams Bros., 

181 Pawnee Street, 

San Marcos, CA 92069. 

Windsor Propeller Co., 

3219 Monier Cir., Rancho 
Cordova, CA 95742: 

(916) 631-8385; 
fax (916) 631-8386. 

Zap-a-Dap-a-Goo II; 
distributed by Pacer Technology 
(see address above). 

Zap Glue; 

distributed by Pacer Technology 
(see address above). 

Z-Poxy; 

distributed by Pacer Technology 
(see address above). 


Brison Aircraft. 

12075 Denton Dr.. Ste. 11, 
Dallas, TX 75234; 
(972)241-9152; 
fax (972) 241-5065. 

Cactus Aviation, 

10380 E. Heritage, 

Tucson, AZ 85730; 
phone/fax (520) 721-0087. 

Carl Goldberg Models, 

4734 W. Chicago Ave., 

Chicago, I L 60651; 

(773) 626-9550; 
fax (773) 626-9566. 

Castle Creations. 

1625 E. Drury Ln., 

Olathe. KS 66062; 

(913) 397-0813. 

Clancy Aviation, 

219 W. 2nd Ave., 

Mesa. AZ 85210-1317; 

(602) 649-1534. 

Coverite; 
distributed by 

Great Planes Model Distributors 
(see address below). 

Dave Brown Products, 

4560 Layhigh Rd.. 

Hamilton. OH 45013; 

(513) 738-1576; 
fax (513) 738-0152. 

Deans, 

7628 Jackson St., 

Paramount. CA 90723; 

(310) 634-9401. 

Desert Aircraft, 

P.O. Box 18038, 

Tucson, AZ 85731; 

(520) 722-0607; 
fax (520) 722-0607. 


Dremel Tool. 

4915 21st St., Racine. Wl 53406; 

(414)554-1390; 

fax (414) 554-7654. 

Du-Bro Products. 

P.O. Box 815, 

Wauconda. IL 60084; 

(800) 848-9411. 

FiberCiassics; 
distributed by Desert Aircraft 
(see address above). 

Floquii, 

Rte. 30 N.. Amsterdam. NY 12010. 
FMA Direct, 

9607 Dr. Perry Rd.,Unlt109, 
Ijamsville, MD 21754; 

(800) 343-2934; 
fax (301)831-8987. 

Graupner; 

distributed by 
Hobby Lobby Inti. 

(see address below). 

Great Planes Model Distributors, 
2904 Research Rd., P.O. Box 9021, 
Champaign, IL 61826-9021; 

(217) 398-6300; 

fax (217) 398-1104; 

website: www.greatplanes.com. 

Hobby Lobby Inti., 

5614 Franklin Pike Cir., 

Brentwood. TN 37027; 

(615) 373-1444; 

fax (615) 377-6948; 

website: www.hobby-lobby.com. 

Hobbypoxy, 

36 Pine St.. 

Rockaway, NJ 07866; 

(973) 625-3100: 
fax (973) 625-8303. 

Horizon Hobby Distributors, 

4105 Reldstone Rd.. 

Champaign, IL 61821; 

(217) 355-9511; 
fax (217) 352-2010. 

Jet Model Products (JMP), 

211 N. Mullen Rd., 

Belton, MO 64012; 

(816) 331-0356: 
fax (816) 331-3930. 


ROX>OHXJOK 

Makes 440 threads on 1/8” diameter rod , 
or 2-68 threads on 3/32” diameter rod. 


RODCHUCK threaded rods 

• are stiffer and stronger, 

• easy and fun to make, 

• less expensive. 

You can now fabricate high quality 
custom pushrods, threaded links, 
adjustable cabane struts, pull-pull 
adjusters and many other Items 
from inexpensive gas welding rods 
and similar materials . 

For further information or orders contact- 
InnoSol Inc. 

39 West Hill Rd. 

Brookline, NH 03033 
603-673-7368 or 
7151 0.3501 ©CompuServe, com 
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R»..os En,.n.s BASIC TRAINER $84.95 (S5.95 P&H) 

NEW AT THIS or want a gentle sport plane? You need our “KOMBAT 40 BASIC TRAINER". 
Why spend days, weeks or even months building a trainer just to see it SMASHED TO 
SMITHEREENS white teaming. Fly in an hourl Everything, except the radio and engine, is in the 
box. No Gluing, No Covering, No Sanding and No Tears when you CRASH! All that is required 
is a .40/.46 size engine and a four channel radio. With a big 60” wing span, tricycle gear and 
weighing only 5-1/2 pounds, the "BASIC TRAINER" is easy to land and can take some real 
punishment. Most crashes usually result in just a couple of broken nylon bolts, which can be 
easily replaced in minutes to keep you flying for hours! Available in Red. Yellow. Orange and Blue. 
Order one today! (Sport model KOMBAT 40 also available only $74.95) 

1-800-264-7840 


VISA/MC/AMEX/COD 


FREE CATALOG (504)625-7840 


Shirts $12 95 


.$9 95 AIRPLANE FACTORY, INC 

1135 FLORIDA, MANDEVILLE, LA 70448 
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TIRED OF PAVING 


$1.29 FOR 6 SCREWS? 


Our 4-40x1/2 socket caps 
sell for $4.35/1 00 for alloy 
steel, or $6.65/100 stainless 
or $7.50/50 aluminum. 



For fepric» on sensible quantite the 
you need for rncxid bui^^ 
call vvrite or fax for our free catalog! 

MICRO FASTENERS (800) 892-691 7 

1 1 0 Hillcrest Road (908) 806-4050 

Flemington, NJ 08822 fax (908) 788-2607 
email: microf@blast.net 
Internet: http://microfasteners.com 


R/C Trainer - Joystick Interface 

Fly your computer flight simulator using your 
existing trainer-compatible transmitter. Use all 
mixing, dual rates, exponential rates, pre- 
programmed maneuvers, etc., to set up or 
practice. Operates with both helicopter and air- 
craft radios. Requires PPM. FM. or AM mode 
capability. Great for beginners or experienced 
pilots to accumulate flight time in the off sea- 
son or just to save aircraft. Can be used as dual 
joysticks with any program that uses a joystick 
input, including many flight sims. CAD/drawIng 
programs, etc. Available for many models of 
Futaba, Hitec, Alrtronics. JR. ACE, Kraft and 
compatible units. Send $89.20 (US) including 
S&H (add $15 for overseas shipping via Air 
Mail) to: 

Computer Designs, 8530 N. Montana Ave., 
Helena, MT 59601; (406) 458-9416 
Fax (406) 458-8625 


MODEL AIRPLANE NEWS (ISSN 0026-7295, USPS 
533-470) Is published monthly by Air Age Inc., 100 
East Ridge. Ridgefield. CT 06877-4606. Copyright 
1998; all rights reserved. The contents of this publica- 
tion may not be reproduced in v/hole or in part with- 
out the consent of the copyright owner. Periodical 
postage permit paid at Ridgefield, CT, and additional 
mailing offices. 

SUBSCRIPTIONS. U.S. and Canada, call (800) 827- 
0323; elsewhere, call (815) 734-1116. Or set your 
Web browser to http://www.airage.com/subscribe 
.html. U.S.: $34.95 (one year). $55.95 (two years). 
Canada: $49.95 (one year). $87.95 (two years), inc. 
GST. reg. no. 13075 4872 RT. Elsewhere; $47.95 
(one year). $81.95 (two years). Prepayment required; 
Visa. MC and AmEx accepted. 
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Airplane News, 100 East Ridge. Ridgefield. CT 06877- 
4606. INTERNET: man@airage.com. We v/elcome ail 
editorial submissions, but assume no responsibility for 
loss/damage of unsolicited material. To authors, pho- 
tographers and people featured in this magazine: all 
materials published in Model Airplane News become 
the exclusive property of Air Age Inc., unless prior 
arrangement is made in v/riting with the Publisher. 

ADVERTISING. Send advertising materials to 
Advertising Dept., Model Airplane News, 100 East 
Ridge. Ridgefield, CT 06877-4606; phone (203) 431- 
9000; fax (203) 431-3000. 

CHANGE OF ADDRESS. To make sure you don't miss 
any issues, send your new address to Model Airplane 
News. P.O. Box 428, Mount Morris. IL 61054, six 
weeks before you move. Please include the address 
label from a recent issue, or print the information 
exactly as shown on the label. The Post Office will not 
forward copies unless you provide extra postage. 

POSTMASTER. Please send Form 3579 to Model 
Airplane News. P.O. Box 428. Mount Morris. IL 
61054-9853. 
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Final APPROACH 


DESIGN, BUILD & 
FLY CONTEST 


S eventeen university teams con- 
verged in Wichita, KS, in late 
April to compete in the second 
annual running of an extremely unusual 
competition for electric-powered R/C 
model aircraft. In the competition — 
sponsored by Cessna and the Office of 
Naval Research and organized by the 
American Institute of Aeronautics and 
Astronautics (AIAA) — each 
team designed model aircraft 
to meet challenging require- 
ments. Unlike other classes of 
model aircraft competition, 
these aircraft had no restric- 
tions on weight (other than 
the 55-pound AMA maxi- 
mum), size, or the number or 
power rating of the electric 
motors. Each aircraft was lim- 
ited to a 2*/2-pound Ni-Cd 
propulsion battery pack and 
was required to fly with a 
7l^-pound steel payload. 

The flight requirements were to take 
off from a 300-foot runway, demonstrate 
control by completing a horizontal fig- 
ure-8, then complete as many laps as 
possible in 7 minutes between two 
pylons spaced 700 feet apart. Each air- 
craft then had to successfully land on the 
runway. The teams were scored on their 
flights as well as on their detailed design 
reports that documented the design and 
construction processes. 

Faced with these constraints, the 
teams conducted sophisticated tradeoffs 
between aircraft size, aerodynamic para- 
meters, structures and propulsion sys- 
tems. and there was a wide variety of air- 
craft designs in competition. Interestingly 
enough, flying-wing designs were 


entered by Washing- 
ton State University, 
UCLA, the University 
of Texas and last year’s 
overall winner, the 
University of Illinois. The most sophisti- 
cated design was Washington State’s 
1 10-inch-span entry. The wing surfaces 
were molded carbon-fiber shells formed 
over CNC-machined metal master 
molds, with all the electronic equipment 
as well as the steel payload packaged 
internally and covered by removable 
epoxy-glass skin panels. 


The most successful of the flying- 
wing entries was the University of 
Texas* Longhorn Lightning, which made 
several successful flights during the day. 
Using a relatively uncompli- 
cated construction technique of 
carbon fiber and epoxy/glass 
over white foam, the UT entry 
spanned 1 15 inches and used a 
geared MaxCim motor to 
achieve impressive takeoffs as 
well as smooth flight in the tur- 
bulent flying conditions. 

This year’s overall winner 
was the team from the 
University of Southern Cali- 
fornia whose V-tail, all-composite 
machine flew the course at high speed as 
if on rails. USC’s carbon-fiber 
machine cruised the course 
extremely .smoothly and com- 
pleted flawless pylon turns 
under the capable piloting of 
Wyatt Sadler, a test pilot 
of sophisticated Unmanned 

Left: the team from San Diego 
State entered this canard 
pusher model powered by a 
geared Astro Cobalt 40. 


Aerial Vehicles at AeroEnvironment (see 
the August ’97 “Final Approach”). With 
a relatively small wing area, the USC 
plane used full trailing-edge cambering 
(coupled flaps and ailerons) to increase 
wing lift for takeoffs and landings. The 
powerplant used was Aveox’s Pattern 40 
brushless motor turning an APC 9x6 pro- 
peller on direct drive. 

Texas A&M took second place with an 
attractive design spanning 100 inches 
and built using conventional modeling 
materials: bal.sa spruce and iron-on plas- 
tic covering. A&M’s design approach 
was an efficient aerodynamic design that 
flew the course at moderate airspeeds 
using a geared Aveox motor and a 
Graupner folding carbon-fiber propeller. 
Their pilot. Rip Rippey, has been flying 
R/C airplanes and helicopters for about 
10 years and was also the team leader. 
A&M’s high-placing entry was proof 
that a well-designed aircraft in the hands 
of a skillful pilot can be exttemely com- 
petitive against more complicated and 
sophisticated machines. 

The extreme variety of aircraft 
designs entered and the good perfor- 
mances turned in by many were refresh- 
ing to see, as was the sound engineering 
demonstrated by all the students. The 
AIAA, Cessna and the Office of Naval 
Research should be commended for pro- 


viding this real-world opportunity for 
students to design and build an aeronau- 
tical vehicle to meet challenging design 
and flight objectives. Next year’s com- 
petition will be held in Maryland, and 
the advance word is that the rules may 
be significantly modified to encourage 
more innovation. For more information 
on this year’s contest results as well as 
the rules for next year’s competition, 
check the AlAA’s Web page at 
http://amber.aae.uiuc.edu/-aiaadbf. 

— Pete Young 4* 





University of Texas Longhorn Lightning at the 
takeoff line. 
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